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January  6,  1891. 
Prof.  Alfred  Newton,  F.R.8.,  Vice-President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  December  1890 : — 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  December  1890  were  62  in  number.  Of  these  52  were 
acquired  by  presentation,  2  by  purchase,  1  by  exchange,  2  were  bom 
in  the  Gardens,  and  5  were  received  on  deposit.  The  total  number 
of  departures  during  the  same  period,  by  death  and  removals,  was  81. 


Mr.  Sclater  exhibited  some  sketches  made  by  Lieut.  W.  £.  Stairs, 
B.E.,  of  the  horns  of  a  large  Antelope,  apparently  unknown  to  science, 
which  had  been  met  with  by  the  Emm-Pasha  Relief  Expedition 
in  the  forest-district  of  the  Ariiwimi.  When  the  Antelope  was 
first  mentioned  to  him  by  Lieut.  Stairs,  Mr.  Sclater  supposed  it 
might  be  the  Antilope  triangularis  lately  described  by  Dr.  Giinther 
(P.  Z.  S.  1889,  p.  74).  On  calling  Lieut.  Stairs's  attention  to  this 
figure  and  description,  he  sent  the  following  remarks  in  reply : — 

•*  The  drawings  of  the  horns  of  Antilope  triangularis  in  the  *  Pro- 
ceedings '  bear  but  yery  little  resemblance  to  those  of  the  Antelope  I 
spoke  of.  The  description  is  also  evidently  not  that  of  the  animal  in 
question.  The  length  of  horns  of  my  Antelope,  judging  from  three 
different  specimens,  would  average  about  26  inches.  The  horns  are 
brown,  not  black,  or,  more  strictly  speaking,  are  of  the  colour  of 
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dark  gelatine.  I  have  only  seen  the  horas  and  skin.  The  latter  is 
of  a  blackish  blue,  of  about  the  same  shade  as  that  of  the  ordinary 
African  Buffalo. 

"  I  found  the  first  horns  of  this  Antelope  at  the  junction  of  the 
Nepoko  and  Aruwimi  Bivers,  some  200  iniles  from  the  outside  of 


rig.  2a 
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Fig.  1.  Left  horn  of  Antelope  (front  view). 
Fig.  2.  Bight  horn  of  Antelope  (front  view). 
Fig.  2  a.  Section  through  horn,  just  above  base. 


the  Big  Forest.  I  met  with  them  again  about  20  marches  east  of 
that  point.  I  believe  this  Antelope  lives  in  the  forest  and  never  goes 
on  the  plains. 

'*  I  have  frequently  talked  to  natives  about  it,  and  at  Nepoko  was 
told  that  it  was  much  bigger  than  Mr.  Stanley's  donkey,  which 
stood,  as  far  as  I  can  recollect,  about  13  hands  3  inches. 

"  The  hair  on  the  skin  was  silky  and  90/i,  not  harsh  as  with  an 
ordinary  Antelope. 

"There  are  series  of  rings  near  the  base  of  the  horn,  each  ring  about 
2  inches  apart.     The  horn  is  almost  round  at  the  tip. 

*'  The  native  names  for  this  Antelope  are  (i)  Ati,  (ii)  Ikuma.    The 
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first  is  the  name  by  which  it  is  known  near  the  junction  of  the 
Nepoko  and  Aruwimi  Rivers ;  and  the  second  is  the  name  given  to 
it  by  the  dwarfs  or  Wambutti  who  reside  between  the  Nepoko  and 
Aruwimi  as  far  east  as  Fort  Bode,  and  south  of  Fort  Bode  for  at  least 
some  4  days." 

Mr.  Sclater  observed  that  the  Antelope  thus  indicated  probably 
belongs  to  a  new  species  of  the  Tragelaphine  series. 


ThefoUowing  papers  were  read: — 

L  Description  of  a  new  Lizard  of  the  Genus  Ctenoblepharis, 
from  Chili.     By  G.  A.  Boulenoeb. 

[Beoeived  November  1, 1890.] 
(Plate  I.) 

Ctenoblepharis  jamesi,  sp.  nov. 

Shape  of  the  head  and  general  proportions  same  as  in  C.  adspersttSj 
Tschudi^  but  palpebral  fringe  less  developed  and  dorsal  scales  larger. 
A  single  series  of  small  shields  between  the  orbits  (two  in  C.  ad- 
9per9M$) ;  five  series  of  supraocular  scales,  the  series  next  but  one 
to  the  interorbital  shields  transversely  enlarged ;  an  eloneate  sub- 
orbital shield,  separated  from  the  labials  by  one  series  of  scales ;  nine 
or  ten  upper  labials  (seven  in  C,  adspersus).  Dorsal  scales  trans^ 
versely  oval  subrhomboidal,  slightly  imbricate,  nearly  twice  as  large 
as  the  ventrals;  lateral  scales  smallest  and  separated  from  one 
another  by  minute  granules;  ventral  scales  imbricate;  52  scales 
round  the  middle  of  the  body,  46  from  occiput  to  base  of  tail.  The 
hind  limb  reaches  the  shoulder.  Six  anal  pores.  Upper  caudal 
scales  obtusely  keeled.  Pale  olive  above,  the  skin  between  the  scales 
black;   bwer  parts  plumbeous  grey,  throat  and  middle  of  belly 

blackish. 

millim.  milHiii. 

Total  length 190            Fore  limb 47 

Head 23            Hind  limb 66 

Width  of  head 20            TaU  (end  lost) 90 

Body 77 

A  single  male  specimen  of  this  Lixard  was  obtained  in  the  Province 
of  Tarapac^  Chili,  at  an  altitude  of  from  10,000  to  12,000  feet,  by 
Mr.  A.  A.  Lane,  and  presented  to  the  British  Museum  by  Mr.  H. 
Berkeley  James,  FXS. 

It  is  figured  in  the  accompanying  drawing  (Plate  I.),  of  the 
natural  size,  upper  and  lower  view. 
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2.  On  some  Chelonian  Remains  preserved  in  the  Museum  of 
the  Royal  CoU^^e  of  Sui^eons.     By  6.  A.  Boulenobr. 

[BeoeiTed  December  8, 1890.] 

In  the  course  of  a  recant  examination  of  the  osteological  material 
presenred  in  the  Museum  of  the  Royal  Coll^  of  Surgeons,  I  have 
come  across  a  few  interesting  specimens  of  extinct  and  fossil  Che- 
lonians,  hitherto  overlooked  or  wrongly  interpreted,  which  Professor 
Stewart  has  most  kindly  placed  at  my  disposal  for  description. 

1.  On  ike  SkuU  of  an  extinct  Land-Tortoise^  probably  from 
Maaritius,  indicating  a  new  Speeiee  (Testudo  microtympanum).. 

A  skull  without  mandible,  from  the  Hunterian  Collection  (no. 
1058),  differs  considerably  from  that  of  any  of  the  gigantic  Land- 
Tortoises  hitherto  descrihed.  As  it  comes  nearest  to  Testudo  tri- 
serrata^  Gthr.  \  an  extinct  form  from  Mauritius,  we  may  assume,  in 
the  absence  of  any  information  as  to  its  origin,  that  it  probably 
came  from  that  or  some  neighbouring  island.  T.  triserrata  is  the 
only  species  of  Testudo  known  to  possess  two  median  ridges  on  the 
alveolar  surface  of  the  maxillary,  and  this  character  is  shown  on  the 
skull  for  which  the  name  71  wnerotympanum  is  proposed,  in  allusion 
to  the  very  small  tympanic  cavity,  which  is  one  of  its  principal 
distinctive  features.  Another  important  distinction  is  to  be  found 
in  the  great  backward  prolongation  of  the  palatines  and  vomers, 
the  latter  bone  forming  a  suture  with  the  basisphenoid. 

The  following  is  a  description  of  this  interesting  skull :— 

Total  length  to  extremity  of  occipital  crest 135 

Length  to  extremity  of  occipital  condyle 1 02 

Greatest  width  98 

Diameter  of  orbit   33 

Interorbital  width 45 

Greatest  diameter  of  tympanum 21 

Frontal  r^on  convex  ;  interorbital  width  greater  than  diameter 
of  orhit ;  pnefronto-frontal  suture  oblique,  extending  beyond  the 
middle  of  the  upper  border  of  the  orbit ;  suture  between  the  pras- 
frontals  not  quite  half  as  long  as  that  between  the  frontals ;  only 
the  anterior  half  of  the  parietals  forms  a  flat  surface,  and  the 
sagittal  suture  is  all  but  obliterated.  Postorbital  arch  rather 
slender,  narrower  than  the  zygomatic,  which  is  formed  by  the  post- 
frontal,  the  jugal,  and  the  quachatoju^  ;  postfrontal  in  conUct  with 
quadratojugal.  Tympanum  small,  its  greatest  ( vertical)  diameter 
only  about  two-thirds  the  diameter  of  the  orbit.     Maxillary  with 

>  A.  Gonther,  *The  Gigantic  Luid-Tortoiaes  (LiTing  and  Bxcinot)  in  the 
Collection  of  the  British  Moaeum  *  (1877),  p.  44,  pL  xxii.  fig.  A. 
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stroDglj  dentate  edge,  the  first  cusp  strongest  and  at  the  junction  of 
the  maxillary  with  the  prsemaxillarj ;  the  broad  alveolar  surface 
with  two  denticulated  ridges  or  series  of  tubercles,  exactly  as  in 
jT.  triserrata.     Palatal  region  but  moderately  concave,  and  with  a 

Fig.  1. 


Fig.  2. 


Fig.  3. 


Skull  of  TesCudo  microti^mpanum.    \  nal.  size. 


very  feeble  keel  along  the  anterior  two  thirds  of  the  vomer ;  this 
bone  18  Tery  much  elongate,  extending  posteriorly  as  far  as  the  pala- 
tinesy  and  forming  a  suture  with  the  basisphenoid,  thus  completely 
sepanting  the  pterygoids  from  each  other. 
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2.  On  a  Tnoujuskull  from  the  Upper  Eocene  of  Hordwell, 
Hampshire, 

I  was  Teiy  much  pleased  to  find  among  some  unnamed  fossils  from 
Hordwell,  presented  by  Alex.  Pjtts  Falconer  in  1850,  an  excellent 
skull  of  Trionyx,  which  is  the  more  yaluable  from  the  fact  that,  so  far 

Fig.  4. 


Skull  of  Trionyx  hurum.    Nat.  sise. 

Fig.  5. 


Skull  of  Trionyx  planus  (?).    Nat.  size. 

as  is  known  to  me,  no  skull  of  Trionyx  has  jet  been  described  fVom 
these  beds.  It  affords  conclusive  evidence  that  the  English  Eocene 
shells  and  mandibles  referred  to  Trionyx  belong  to  that  genus  sentu 
stricto,  and  further  corroborates  Mr.  Ljdekker's  statement  that  a 
mandible  from  Hordwell  in  the  British  Museum  (Cat.  Fobs.  Kept.  iii. 
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p.  15,  R.  1499)  comes  nearest  the  existing  T.  hurum.  Gray  ;  for  the 
skull  which  I  now  exhihit  agrees  in  almost  every  respect  with  that 
of  the  Indian  T.  huruniy  of  which  a  specimen  of  the  same  size  (half- 
grown)  is  figured  for  comparison  (fig.  4).  This  is  very  remarkable, 
species  of  Imonychoids  being  so  well  characterized  by  their  skulls ; 
and  had  the  fossil  been  obtained  from  the  Pleistocene  of  India,  I 
should  have  unhesitatingly  pronounced  it  to  belong  to  7.  hurum. 

Four  species  appear  to  be  well  distinguished,  from  their  shells,  in 
the  Hordwell  beds,  viz.: — T. barbarce,  Ow.,  T.  henrici,Ovr,,  T.incras- 
saius,  Ow^  and  T,  planus,  Ow.,  the  latter  species  being  only  known 
from  the  posterior  portion  of  the  carapace.  It  is  just  to  this  species 
that  I  should  feel  inclined  to  refer  the  skull,  as  it  is  the  only  one 
which,  in  the  coarse  sculpture  of  its  dorsal  plates,  at  all  approaches 
the  existing  T.  hurum  ;  and  I  am  pleased  to  find  that  Mr.  Lydekker 
expresses  the  view  that  the  mandible  alluded  to  above  may  possibly 
be  referable  to  T,  planus.  It  is,  however,  not  possible  to  ascertain 
whether  in  the  species  with  very  coarse  sculpture  of  the  dorsal  shield 
(T.  planus)  two  neural  plates  instead  of  one  are  present  between  the 
first  pair  of  costals,  as  in  the  Indian  group  to  which  T.  hurum 
belongs ;  let  us  hope  that  future  finds  may  settle  this  point. 

In  the  meanwhile,  this  fossil  skull  (see  fig.  5,  p.  6),  may  be  provi- 
sionally referred  to  T.  planus,  Owen. 

3.  On  a  Humerus  o/*  Eosphargis  gigas,  Owen^from  the  London  Clay 
of  the  Isle  o/Sheppey,  Kent. 

The  proximal  end  of  the  left  humerus  of  an  Athecan  Turtle  from 
the  London  Clay  (Lower  Eocene)  of  Sheppey,  presented  by  J. 
Wickham  Flower,  is  preserved  in  the  Museum  of  the  College  of 
Surgeons,  and  was  described  by  Owen  (Descr.  Cat.  Foss.  Rept.  1854, 
p.  3)  as  "  the  lower  or  distal  end  of  the  tympanic  bone  of  the  Croco^ 
dilus  toliapicus  ^ ;  it  exceeds  in  size  the  corresponding  part  of  the 
largest  recent  Crocodiles  in  the  Hunterian  Collection  "^  This 
specimen  may  be  safely  referred  to  Lydekker's  Eosphargis  gigas,  Ow., 
bat  belongs  to  an  individual  considerably  smaller  than  any  on  record, 
the  greatest  diameter  of  the  proximal  end  of  the  humerus  being  only 

*  On  this  oocasioD,  I  would  obeerre  that  C.  toliapicus,  Ow.  (=  C,  spenceri, 
Buckl.,  =  C.  champioidea,  Ow.)t  "  no  true  Crocodilus,  as  it  differs  in  its  dental 

formula  (.     ^^  Crocodilus  having     "T    ),  the  absence  of  a  pointed  process  on 

the  free  border  of  tbe  quadratoju^,  and  the  large  size  of  the  mandibular 
▼acoitT,  in  all  these  characters  agreeing  with  Diplocvnodon,  to  which  genus  the 
Britiin  Upper  Eocene  and  Oligooene  Crocodile  MUgator  hantonietuns,  Wood 
{=iCrocoatku  hastingM,  Ow.),  belongs.  I  regard  Diplocynodon  spenceri  and 
v.  hanioniensis  as  standing  in  the  same  relation  to  each  other  as  the  recent 
Crocodilus  intermedius  and  C.  pa/ustris.  We  therefore  know  of  no  British 
Eocene  or  Oligocene  Crocodilus,  the  remains  hitherto  referred  to  that  genus 
belonjnng  to  Diplocynodon. 

*  ^o  other  fossils  are  referred  by  Owen  (/.  c.)  to  the  same  Crocodile.  His 
"portion  of  the  left  ramus  of  the  lower  jaw ''  I  reeard  as  a  portion  of  scapula 
of  Eoaphargis ;  and  his  "  another  portion  of  the  n^t  ramus  of  the  lower  jaw  " 
belongs  to  a  Liassic  Plesiosaurian. 
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88  millimetres.  Owing  to  the  less  advanced  age  of  the  specimen, 
the  notch  between  the  head  and  the  external  tuberosity  does  not  exist ; 
this  notch  I  also  find  feebly  marked  in  the  skeleton  of  the  not  full- 
grown  Dermochely$  coriacea  preserved  in  the  British  Museum.  The 
fossil  specimen  is  broken  just  above  the  radial  process,  but  the  outer 
posterior  tubercular  prolongation  of  this  process,  so  characteristic  of 

Fig.  6. 


Proximal  portion  of  left  humeras  of  BkysphargU  gigas,    \  nat.  size. 


the  Athecse,  is  well  preserved,  and  agrees  strikingly  with  the  figure 
of  Psephophorus  rupeliensis  given  by  Dollo  \  with  which  the  type- 
specimen  of  Eosphargis  gigas  also  agrees,  as  stated  by  Lydekker  \ 

In  Eosphargis,  as  in  Psephophorus  rupeliensis,  the  intertubercular 
pit  is  close  to  the  radial  border  of  the  humerus,  whilst  in  Psepho- 
phorus scaidii  and  in  Dermochelys  it  is  nearly  equally  distant  from 
either  border.  The  whole  shape  of  the  humerus  of  Psephophorus 
scaidii  approaches  so  much  nearer  to  Dermochelys  that  it  appears  to 
me  questionable  whether  it  is  correct  to  refer  P.  scaidii,  in  the 
absence  of  any  information  as  to  the  cranial  and  exoskeletal 
cliaracters,  to  the  genus  Psephophorus  rather  than  to  Dermochelys. 

1  BuU.  Mus.  Belg.  y.  1888,  pi.  iv.  fig.  7. 

2  Cat  Foss.  Kept.  ill.  p.  220. 
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3.  Contributions  to  the  Anatomy  of  the  Kagu  {Rhinochetus 
jubatus),  ByFBANK  £.  Beddabd^  M.A.^  Prosector  to 
the  Society. 

[Beoeiyed  Januaiy  6, 1891.] 

The  stmctnre  of  the  Kagu^  so  far  as  it  is  at  present  known^  has 
shown  it  to  he  a  hird  which  stands  in  a  central  position  with  respect 
to  several  groups.  It  cannot  be  included  in  any  of  the  existing 
families  without  doing  Tiolence  to  some  one  of  its  stractural  charac- 
teristics. 

All  that  is  known  of  the  anatomy  of  this  bird  refers  to  external 
features,  to  the  skeleton^  to  the  viscera,  and  to  a  few  of  its  muscles ; 
and  opinions  as  to  its  affinities,  based  more  or  less  upon  these 
characters,  are  varied.  There  can  be  no  douibt,  however,  that  it 
stands  somewhere  in  the  Ardeogralline  group. 

With  a  view  to  assist  in  the  more  accurate  placing  of  RhinoehetuSf 
I  offer  here  an  account  of  some  of  the  principal  muscles  which  I 
have  dissected  in  a  specimen  that  died  in  the  Society's  Gardens  a 
a  few  years  since. 

The  Kagu  was  described  so  recently  as  1860  by  MM.  Des  Mure  and 
Yerreanx  [1]  ;  but  the  first  account  of  its  anatomy  is  contained  in 
a  short  paper  by  Prof.  Parker  [6]  on  certain  points  in  the  Osteology, 
expanded  later  [7]  into  an  elaborate  description  of  the  entire  skeleton. 
After  the  publication  of  these  two  papers.  Dr.  Murie  contributed 
to  the  *  Transactions '  of  this  Society  a  valuable  account  [8]  of  the 
external  charactera  and  of  the  alimentary  viscera*  comparing  the 
bird  in  all  these  mattere  with  Eurypyga  and  with  the  Boatbill 
(Coneronta).  More  recently  Prof.  Grarrod  has  remarked  upon  the 
carotids  and  upon  the  muscles  of  the  thigh  [19].  The  disposition  of 
the  mtestinal  coils  has  been  described  by  Dr.  Gadow  [16],  while  Mr. 
Seebohm  [9]  has  directed  attention  to  a  few  points  in  the  osteology. 

I  am  not  acquaintal  with  any  other  papere  that  deal  with  the 
stmctnre  of  Rhinochetus. 

The  following  is  a  list  of  the  papers  which  I  have  consulted  in 
putting  together  the  present  notes : — 

(1)  Des  Murs  and  J.Yerreaux. — Revue  et  Mag.  de  Zool.  t.  xiii. 
(1860)  p.  441. 

(2)  PouGET. — Note  sur  le  Kagou.      Bull.  Socidt.  Acclim.  (3) 
t.  ii.  p.  162.  * 

(3)  Bartlett,   a.   D. — Note  on  the  Habits  and  Affinities  of 
the  Kagu  {Rhinochetus  juhatus).    P.  Z.  S.  1862,  p.  218. 

1  In  this  paper  the  author  illustrates,  by  some  good  woodcuts,  the  attitudes 
of  the  bird— partieularly  the  elevation  of  the  crest,  which  I  have  mjself  fre- 
queotlj  observed  at  the  Gardens.  He  also  points  out  that  the  name  was  written 
hj  the  describers  "  Hhynochetos"  and  that  therefore,  in  his  opinion,  their 
spelling  should  be  used. 
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(4)  Bartlett,  a.  D. — Notes  on  the  Breeding  of  sereral  Species 

of  Birds  in  the  Society's  Gardens  during  the  year  1865. 

P.  Z.  S.  1866,  p.  76. 
(6)  Bartlett,  A.  D. — Notes  on  the  Breeding  of  sereral  Species 

of  Birds  in  the   Society's  Gardens  during  the  year  1867. 

P.  Z.  S.  1868,  p.  114. 

(6)  Parker,  W.  K.— On  the  Osteology  of  the  Kagu  (Rhino- 
chetusjubatM).    P.  Z.  S.  1864,  p.  70. 

(7)  Parker,  W.  K.— On  the  Osteology  of  the  Kagu  (Rhino- 
chetusjubatus).    Tr.  Z.  S.  vol.  vi.  p.  501. 

(8)  MuRiE,  J. — On  the  Dermal  and  Visceral  Structures  of  the 

Kagu,  Sun-Bittern,  and  Boatbill.     Tr.  Z.  S.  vol.  yii.  p.  465. 

(9)  Seebohm,  H.— An  Attempt  to  Diagnose  the  Suborders  of 

the  Great  Gallino-Gralline  Group  of  Birds  by  the  aid  of 
Osteological  Characters  alone.     Ibis,  1888,  p.  415. 

(10)  Bennett.  G.— Letter  from.     P.  Z.  S.  1862,  p.  84. 

(11)  Bennett,  G.— Letter  from.    P.  Z.  S.  1862,  p.  107. 

(12)  Bennett,  G.— Notes  on  the  Kagu.     P.  Z.  S.  1863,  p.  385. 

(13)  Beddard,  F.  £. — On  the  Structure  of  Psophia  and  on  its 
Relations  to  other  Birds.     P.  Z.  S.  1890,  p.  329. 

(14)  Bedpard,  F.  £. — A  Contribution  to  the  Anatomy  of  Scopus 
umbretta.     P.  Z.  S.  1884,  p.  543. 

(15)  FOrbrinobr,  M. — Untersuchungen  zur  Morphologic  und 
Systematik  der  Yogel.    Amsterdam,  1888. 

(16)  Gadow,  H. — Aves,  in  Bronn's '  Klassen  und  Ordnungen  des 
Thierreichs,'  Bd.  ?i. 

(17)  Newton,  A.— Article  "  Ornithology  "  in  1 1th  ed.  of  *  Ency- 
clopsedia  Britannica.' 

(18)  ScLATBR,   P.   L. — Remarks  on  the  present  State  of  the 
Systema  Avium.     Ibis,  1880,  p.  340  ei  seq.  &  p.  399  et  seq. 

(19)  Garrod,   a.  H.— Collected  Papers.      Edited  by  W.  A* 
Forbes.     London,  1861. 

(20)  Shufeldt,  R.  W^-Tbe  Myology  of  the  Raven.    London, 
1890. 

(21)  Weldon,  W.  F.  R. — On  some  Points  in  the  Anatomy  of 
Pkoenicopiuru9  and  its  allies.     P.  Z.  S.  1883,  p.  638. 

(22)  Forbes,  W.   A.— Collected  Papers.      Edited  by  F.  E. 
Beddard.     London,  1885. 

Syrinx. 

The  syrinx  of  Rhinochehts  is  displayed  in  the  accompanying  draw- 
ing (fig.  1,  p.  11).  It  will  be  seen  that  it  is  not  specially  distinctiTc, 
and  that  it  does  not  afford  much  help  in  deciding  upon  the  affinities 
of  the  bird.  The  lateral  muscles  spread  out  into  a  fan-like  insertion 
on  to  the  third  bronchial  semiring ;  the  2nd,  3rd,  and  4th  bronchial 
semirings  are  thicker  than  any  of  the  preceding  or  succeeding 
rings.  The  bronchidesmus  is  incomplete.  The  syrinx  is  not  unlike 
that  of  the  Ardeidse,  but  is  also  hke  that  of  Ocydromu9  and  other 
Rail-hke  birds. 
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Myt^ogy. 

The  account  of  the  muscalar  anatoraj,  which  I  am  able  here  to 
offer  to  the  Society,  is  rery  far  from  being  complete.  My  material 
(a  single  specimen  which  had  been  already  partially  dissected  by 
one  of  my  predecesors)  was  not  sufficient  to  permit  of  an  exhaustive 
description  of  the  muscles.  However,  in  the  present  state  of  our 
knowledge  of  Avian  myology,  there  are  comparatively  few  muscles 
which  have  been  shown  to  have  any  classificatory  importance ;  con^ 
ceming  most  of  these  I  have  something  to  say. 


Fig.  1. 


Syrinx  of  Rhinocketus,  from  the  side. 

At  present  all  that  is  known  about  the  muscles  of  Rhinocheitu 
is  contained  in  the  late  Prof.  Garrod's  well-known  paper  upon  bird 
classification  [19],  and  is  therefore  restricted  to  a  statement  that  the 
ambiens,femorocaudal,  semitendinosus,  and  accessory  semitendinosus 
muscles  are  present. 

1.  MuscLKS  OF  THE  FoRE  LiMB. — (1)  The  TetuoT patagit  longu9 
and  the  tensor  patagii  brevis  both  have  a  fleshy  origin  from  the 
clavicle ;  <!lose  to  the  commencement  of  their  long  tendons  of  insertion 
the  two  muscles  are  firmly  attached  to  each  other  by  fibrous  tissue  ; 
near  to  this  point,  as  is  commonly  the  case,  a  tendinous  slip  from  the 
humerus  joins  the  muscles  ;  and  there  is  also  a  tendinous  slip  arising 
from  the  great  pectoral  muscle. 

The  tendon  of  insertion  of  the  temor  patagii  hngua  presents  no 
noteworthy  particulars ;  the  tendon  of  insertion  of  the  tenior  brevis 
is  extremely  complicated  ;  these  tendons  are  connected  with  a  thin 
aponeurotic  fascia  covering  some  of  the  extensor  muscles  of  the  fore- 
arm, and  the  two  inner  of  the  three  branches  by  which  the  tendon 
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is  attached  to  the  tendon  of  the  extensor  metacarpi  radioLia  UmguM 
are  prolonged  some  way  hejond  that  tendon. 

There  is  no  tendinous  slip  uniting  the  distal  end  of  the  tendon  of 
the  tensor  patagii  brevU  with  the  tendon  of  the  tensor patagiilongus. 

Neither  was  there  any  trace,  that  I  could  discover,  of  a  Biceps 
slip  running  A*om  the  Biceps  muscle  to  the  tendon  of  the  tensor 
patagii  longus. 

The  arrangement  of  these  muscles  and  tendons  is  not  character- 
istically like  that  of  any  of  the  allied  groups  ;  most  of  the  Grerano- 
morphse  of  Prof.  Huxley  hare  the  Biceps  slip,  which  is,  hotwever, 
absent  in  Cariamidae  and  in  the  Bustards.  I  may  take  this  opportunity 
of  mentioning  that  in  the  Golden  PloTer  (Forbes  MS.)  the  Biceps 
slip  is  tendinous,  not  muscular.  Eurypyga  heliasy  generally  regarded 
as  a  near  ally  of  Rhinochetus,  has  a  large  Biceps  slip  [15] ;  I  can 
confirm  this  by  my  own  dissections. 

On  the  other  band,  the  Herodiones  have  no  Biceps  slip,  but  the 
arrangement  of  the  tendons  of  the  tensores  patagii  differs  from  that 
of  Rhinochetus  in  the  presence  of  a  recurrent  slip  running  from  the 
insertion  of  the  tensor  patagii  brevis  to  the  middle  of  the  tensor 
patagii  longus  tendon.  The  only  birds  known  to  me  with  which 
Bhinochetus  can  be  usefully  compared,  which  have  not  this  recurrent 
tendon,  are  the  Bails,  Furypgga,  and  Cariama, 

(2)  The  Bhomboideus  superficialis  is  a  large  fleshy  muscle  with  a 
tendinous  origin  for  the  greater  part ;  it  is  inserted  into  the  entire 
length  of  the  scapula,  with  the  exception  only  of  a  very  small  por- 
tion at  the  free  extremity,  also  into  the  clavicle  :  this  muscle  is  much 
thicker  anteriorly  than  posteriorly,  but  thinnest  of  all  in  the  middle  ; 
posteriorly  its  origin  is  fleshy,  but  at  the  end  of  the  second  third  of 
the  muscle  it  begins  to  have  a  tendinous  origin  which  increases  in 
breadth  anteriorly. 

(3)  The  Bhomboideus  profundus  is  as  usual  of  much  less  extent 
than  the  rhomboideus superficialis;  its  origin  is  tendinous  throughout; 
it  is  attached  along  the  scapula  for  about  half  the  length  of  the 
bone  ;  the  fibres  of  the  muscle  run  at  an  acute  angle  with  those  of 
the  rhomboideus  superficialis ;  at  the  extremity  of  the  scapula  this 
muscle  is  not  covered  by  the  superficialis, 

(4)  The  Latissimus  dorsi,  as  usual,  is  double  ;  the  anterior  section 
of  the  muscle  (see  fig.  2,  L,dA,  p.  13)  arises  from  the  spine  of  the  last 
free  dorsal  vertebra  and  from  the  spines  of  a  portion  of  the  suc- 
ceeding fused  mass  of  vertebrae.  It  is  inserted  by  a  broad  fleshy 
insertion  on  to  the  humerus  between  the  biceps  and  deltoid. 

The  posterior  part  of  the  latissimus  dorsi(LJ»2)  is  not  continuous 
at  its  origin  with  the  anterior ;  it  arises  from  the  spines  of  the  fused 
set  of  dorsal  vertebroe,  from  the  spine  of  the  following  vertebra* 
and  also  from  the  edge  of  the  ilium.  Its  fibres  rapidly  converge  to 
a  tendon  which  crosses  the  anterior  muscle,  running  below  it,  and  is 
inserted  on  to  the  humerus  above  the  insertion  of  the  anterior 
latissimus  dorsi  in  common  with  the  accessory  tendon  of  the  anconseus 
longus. 

(5)  The  Deltoid  (fig.  2,  D,  D*,  p.  13)  is  largely  developed  and 
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extends  about  halfway  down  the  humerus,  being  therefore  larger 
than  in  the  Herons. 

(6)  The  Aneotueua  l^mgus  arises  from  the  neck  of  the  scapula  by 
two  distinct  origins  ;  one  is  chiefly  fleshy,  the  other  is  formed  by  a 
short  stout  tendon  and  is  placed  nearer  to  the  free  end  of  the  scapula 
than  the  other.  The  muscle  is,  as  has  been  already  mentioned, 
attached  to  the  humerus  by  a  flat  tendon  which  joins  that  of  the 
posterior  ladssimus  dorsi.    The  presence  or  absence  of  this  tendon 


Bi^ 


Muscles  of  fore  limb  of  Bhinochettts. 

D,  JJ^f  dekoid;  LxL  I,  L,d,2,  latissimi  doni ;  £i,l,  biceps;  £iJ2,  accessory 
biceps;  If, nerve. 


is  often  a  fact  worth  noting  for  classificatory  purposes.  Most  of 
the  allies  of  Rhinocheius^  however,  are  provided  with  the  tendon  in 
question. 

(7)  The  Biceps  (fig.  2,  ^t.l)  arises  by  two  distinct  heads,  as  is 
so  generally  the  case  among  birds,  by  a  long  slender  tendinous 
head  from  the  coracoid  and  by  a  broad  fleshy  origin  from  the  humerus. 
Just  at  its  insertion  the  tendon  of  the  muscle  divides  into  two,  one 
being  attached  to  the  radius,  the  other  to  the  ulna. 
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(8)  In  addition  to  the  biceps  there  was  a  rery  remarkable  muscle 
present  which  I  have  once  before  observed ;  unfortunately  I  have  no 
note  of  the  bird  in  which  it  occurred.  This  muscle  is  a  kind  of 
acc€89ory  bioep$ :  it  arises  from  the  humerus  just  below  the  insertion 
of  the  deltoid  by  a  tendinous  sheet ;  in  the  specimen  before  me,  as 
shown  in  the  drawing  (fig.  2,  BL2,  p.  13),  the  muscle  was  pro- 
longed forwards,  running  parallel  to  the  fibres  of  the  deltoid  and 
closely  embracing  the  nerve  (N.)  which  supplies  this  part  of  the 
wing ;  the  appearances  presented  were  suggestive  of  an  origin  from 
the  sheath  of  the  nerve,  which  of  course  seems  hardly  likely.  The 
muscle  gradually  diminishes  in  width  as  it  passes  down  towards  the 
radius  and  becomes  tendinous,  but  I  did  not  succeed  in  making  out 
the  exact  mode  of  its  insertion. 

Dr.  Gadow  mentions  no  muscle  that  can  be  compared  with  this. 

(9)  The  Expansor  secundariorum  is  present;  the  tendon  is  of 
considerable  size ;  I  did  not  observe  its  mode  of  insertion.  The 
Expantor  secundariorum  seems  to  be  present  in  all  the  Cranes  and 
Plovers  and  in  most  Herodiones ;  its  absence,  however,  in  Caneroma 
and  Egretta  shows  that  it  is  on  the  wane  in  that  group. 

(10)  The  Triceps  has  the  usual  two  heads  situated  close  together 
just  beneath  the  head  of  the  humerus. 

(11)  The  Peetoralis  primus  has  a  large  insertion  area  on  the 
crista  superior  of  the  humerus ;  there  is  no  second  insertion  such  as 
is  met  with  among  many  birds. 

(12)  The  Peetoralis  secundus  is  well  developed,  and  its  origin 
extends  back  to  nearly  the  end  of  the  narrow  sternum. 

(13)  The  Coraeo-brachialis  longus  arises  from  the  coracoid  near 
to  its  articulation  with  the  sternum  and  also  from  the  sternum 
itself. 

At  present  there  does  not  exist  material  for  a  detailed  comparison 
of  the  musculature  of  the  forearm  and  hand  in  different  groups. 
The  work  of  Dr.  Gadow  [16]  upon  Bird  Anatomy  contains  a  good 
general  account  of  these  muscles  with  their  variations  in  a  few  types, 
while  Dr.  Shufeldt's  essay  on  the  Raven  [20]  and  some  few  papers  by 
other  writers  deal  with  these  muscles  in  special  forms.  Although 
the  object  of  the  present  paper  is  principally  systematic,  I  give 
an  account  of  the  principal  muscles  of  the  forearm,  since  BJwk}' 
chetus  is  probably  not  an  accessible  type  to  many  of  those  who  are 
engaged  in  the  study  of  the  muscular  anatomy  of  birds.  I  have 
not  studied  the  intrinsic  muscles  of  the  hand  in  my  specimen,  in  the 
hope  that  on  some  future  occasion  I  may  have  the  opportunity  of 
dissecting  a  recently  dead  specimen. 

^hen  the  skin  is  cut  off  from  the  outer  side  of  the  forearm,  most 
of  the  extensor  muscles  are  revealed  without  further  dissection. 

(1)  Extensor  metacarpi  radiaUs  longior. — ^This  muscle  conrfsts 
of  two  distinct  parts  with  separate  origins  but  a  common  insertion : 
the  outer  part  arises  by  a  thin  tendon ;  this  soon  expands  into  a 
fusiform  muscle  which  is  decidedly  smaller  than  the  second  part  of 
the  extensor ;  the  muscle  passes  into  a  tendon  at  a  point  about  half* 
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way  along  the  radios ;  Boon  after  this  the  tendon  joins  that  of  the 
inner  head.  The  inner  part  of  this  muscle  has  a  fleshy  origin,  and 
it  is  larger  than  the  outer  part  of  the  muscle ;  its  tendon  commenees 
nearer  to  the  origin  of  the  muscle  than  that  of  the  outer  head ;  the 
combined  tendons  are  inserted  on  to  the  metacarpal  of  digit  i. 

Dr.  Shufeldt,  in  his  careful  account  of  the  myology  of  the  Raven, 
[20],  mentions  only  a  single  head  to  this  muscle ;  and  the  same  thing 
occurs  in  other  birds. 

(2)  The  Supinator  is  a  strong  muscle  attached  up  to  about  the 
middle  of  the  radius  ;  it  is  not  in  anj  way  fused  with  the  extensor 
eommunu  digitorum,  as  I  understand  it  to  be  in  the  Raven  A*om 
Shufeldt's  description. 

(3)  The  Extensor  digitorum  communis  arises  by  a  distinct  tendon 
from  the  humerus  in  common  with  the  supinator ;  the  muscle  passes 
into  its  tendon  of  insertion  at  about  the  middle  of  the  forearm  ;  the 
tendon  passes  round  a  smooth  surface  at  the  distal  end  of  the  ulna 
in  common  with  that  of  the  flexor  metacarpi  radialis,  and  is  attached 
to  the  proximal  end  of  the  JirH  phalanx  of  the  index,  having  pre- 
viously given  off  a  branch  to  the  thumb. 

In  the  Raven,  according  to  Shufeldt,  the  insertion  is  on  to  the 
second  phalanx  of  the  index. 

(4)  The  Estensor  polUcis  longua  arises  chiefly  from  the  radius,  but 
also  from  the  septum  between  itself  and  the  anconseus. 

(5)  The  Extensor  indicis  Umgus  is  formed  of  two  parts— one  head 
arising  from  the  lower  side  of  the  radius  near  to  its  distal  end,  the 
other  from  the  carpus. 

(6)  The  EctepieondyUhulnaris  is  a  strong  muscle,  arising  by  a 
tendinous  origin  from  the  outer  condyle  of  the  humerus ;  it  is  in- 
serted along  rather  more  than  one  half  of  the  ulna. 

(7)  The  Extensor  metacarpi  ulnaris  arises  from  the  external  con- 
dyle of  the  humerus ;  closely  attached  to  it  is  a  tendinous  sheet 
connected  with  the  tensor  patagii  brevis  tendon ;  it  is  inserted  by  a 
long  tendon  to  metacarpus,  which  arises  not  far  from  the  wrist- 
jirint. 

(8,  9)  There  are  two  pronator  muscles,  of  which  the  upper  is  the 
la^r. 

(10)  Flexor  digitorum  sublimis. — ^This  muscle  is  visible  when  the 
■km  is  removed  ;  it  is  related  to  a  strong  tendinous  sheet  connected 
with  the  remiges ;  the  muscle  itself  is  largely  covered  by  the  flexor 
carpi  ulnaris  ;  its  tendon  divides  into  two,  the  shorter  being  attached 
to  the  wrist,  the  longer  passing  down  in  company  with  the  tendon 
of  the  flexor  digitorum  profundus. 

(11)  The  Flexor  digitorum  profundus  arises  from  a  part  of  ulna 
just  in  front  of  attachment  of  brachialis  intemus ;  it  is  for  a  very  short 
space  overlapped  by  this  muscle ;  it  also  arises  from  radius ;  the 
teodon  ends  upon  proximal  end  of  last  joint  of  the  2nd  fineer. 

(12)  The  Flexor  carpi  ulnaris  u  a  very  large  muscle  arismg  by  a 
strong  tendon  ;  the  distal  extremity  of  the  muscle  divides  into  two 
tendons — one  is  short  and  strong  and  is  attached  to  the  ulnare ;  the 
other  passes  down  the  index  digit  and  is  attached  to  metacarpal  iii. 
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(13)  Hector  remigium. — The  tendon  of  this  muscle  is  inserted  on 
to  ulnare  close  to  the  insertion  of  the  last-mentioned  muscle ;  its 
fibres  are  connected  with  the  remiges  and  also  with  the  sheath  of 
the  flexor  carpi  ulnaris, 

(14)  The  Flexor  metaearpi  poUicis  arises  from  the  radius ;  its 
tendon  is  inserted  in  common  with  that  of  the  flexor  sublimis. 

11.  Muscles  OF  THE  Hind  Limb. — (1)  The  Glut€eus  maxinms 
is  enormously  developed,  reaching  to  the  patella  and  hiding  most  of 
the  flexors  of  the  thigh. 

(2)  The  Semimembranosus  (fig.  3,  Sm.,  p.  17)  is  inserted  bv  a 
long  and  thin  flat  tendon  on  to  the  inner  side  of  the  tibia,  just 
below  the  ligament  binding  this  bone  to  the  femnr. 

(3)  The  Semitendinosus  (fig.  3,  St,)  arises  from  a  part  of  the  ilium 
which  is  not  occupied  by  the  origin  of  the  biceps  ;  it  giyes  off  a  large 
and  entirely  fleshy  accesson/  semitendinosus  (fig.  3,  A)  ;  between  this 
latter  and  the  main  part  of  the  muscle  is  a  diagonally  running  ten- 
dinous raphe,  which  is  yisible  only  on  the  inferior  aspect  of  the  muscle ; 
just  at  this  point  the  superior  surface  of  the  muscle  is  connected  by 
a  short  tendon  to  the  gastrocnemius.  The  insertion  of  the  semi- 
tendinosus is  effected  by  a  flat  thin  tendon  which  joins  the  tendon  of 
the  semimembranosus  about  half  an  inch  in  front  of  their  common 
insertion  upon  the  inner  side  of  the  tibia.  In  the  Herons  (in 
Nycticorax^  Cancroma)  and  in  Scopus  the  semimembranosus  is 
attached  by  a  separate  tendon  to  the  tibia  ^ ;  the  semitendinosus  is 
not  inserted  there  at  all ;  in  Psopkia  the  muscles  are  inserted  by 
a  common  tendon,  in  Ocyebromus  by  separate  tendons. 

(4)  The  Biceps  is  a  broad  flat  muscle  which  has  the  usual  form 
and  relations ;  it  passes  through  a  tendinous  loop  as  in  nearly  all 
birds  before  its  insertion  by  a  stout  tendon  on  to  the  fibula. 

(5)  The  Ambiens,  as  Garrod  has  stated  [19],  is  present. 

(6)  The  Femorocaudal  is  a  slender  muscle  which  narrows  suddenly 
into  a  thin  tendon  which  is  nearly  one  half  of  the  entire  length  of 
the  muscle.  It  ariiies  quite  in  the  usual  way  from  the  caudal  vertebrse 
and  is  inserted  on  to  the  lower  border  of  the  femur. 

(7)  There  is  no  accessory  femoroeaudaL 

(8)  The  Gastrocnemius  arises  by  four  separate  heads  (woodcut, 
^S*  ^)  • — ^^^  outer  head  is  attached  to  the  femur  iu  common  with  the 
outer  loop  of  the  biceps  sling ;  the  second  head  is  smaller  and  is  formed 
by  a  short  flat  tendon  attached  to  the  femur ;  the  third  head  receiyes 
a  tendon  from  the  semitendinosus  and  runs  up  to  the  femur  in  close 
relations  with  the  accessory  semitendinosus,  it  has  an  attachment  also 
to  the  inferior  of  the  two  adductor  muscles ;  the  fourth  head  is  formed 
by  a  broad  flat  tendon  to  the  head  of  the  fibula. 

(9)  The  Plantaris  is  a  long  muscle  with  a  fleshy  origin  from  the 
hinder  part  of  tibia  just  below  the  internal  femoro-tibial  ligament ; 
the  origin  extends  as  far  down  as  the  insertion  of  the  ligament. 

(10)  The  Peroneus  iongus  is  a  yery  large  and  strong  muscle,  the 

^  Mr.  Weldon,  howerer,  states  that  in  Phanicopterus  and  the  Storks  these 
musclee  are  inserted  in  common  [21,  p.  646]. 


1891.] 


ANATOMY  OF  THE  KA6U. 


17 


onlj  one  visible  on  an  anterior  aspect  of  the  tibia  ;  it  arises  from  the 
crest  of  the  tibia,  from  the  fascia  covering  the  tibialis  anticos  on  its 
upper  part,  from  the  septnm  between  itself  and  the  head  of  the 
gastrocnemius,  and  from  that  between  itself  and  the  extensor  com- 
munis ;  its  long  tendon,  as  appears  to  be  invariably  the  case  with 
birds,  is  attached  to  that  of  the  flexor  perforatus  of  digit  ii. 


Gbatroonemiufl  of  Rhinochetus,  diaseoted  to  show  its  coimection  with 
the  SemitendinoBus. 

8t,  SemitendiaosuB ;  A,  ita  accessory  head ;  Sm,  Semimembranosus. 


(11)  The  PeroneuM  brevis  arises  from  the  fibula ;  its  tendon  passes 
below  that  of  the  peroneus  longus  and  is  attached  to  the  metatarsals 
on  the  outer  side.  This  muscle  is  wanting  in  Ardea  and  Ciconia, 
but  is  present  in  Grus, 

(12)  The  Tibialis  antieus  lies  beneath  the  Peroneus  longus ;  it 
arises  from  two  heads — the  upper  and  larger  from  the  crest  of  the 
tibia,  from  the  fascia  covering  the  knee,  and  from  the  septum  between 
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itself  and  the  neighbouring  flexor ;  its  tendon  runs  at  first  beside 
and  then  above  that  of  the  extensor  communis  and  is  attached  to  the 
metatarsus  as  usual. 

(13)  The  Extensor  eammunis  digitorum  arises  from  the  crest  of 
the  tibia  and  for  about  two  inches  of  inner  half  of  outer  face  of  the 
shaft. 

(14)  Flexor  haUueU  longru, — ^Thb  muscle  arises  from  the  femur 
by  tendon,  and  from  the  fascia  covering  the  flexor  superficialis  near  to 
its  origin.  Its  tendon  is  connected  with  that  of  the  flexor  profundus 
digitorum  by  a  vinculum  as  in  the  majority  of  birds.  The  arrange- 
ment belongs  to  the  first  type  described  by  Garrod  [19],  which 
characterizes  Gallus  and  a  large  number  of  other  birds ;  the  vin- 

Fig.  4. 


Gonneotion  between  tendons  of  deep  Flexors  in  Shinochstns  (a)  and  Scopus  (6). 


culum  is  of  some  breadth,  and  it  is  attached  to  the  teudon  of  the 
flexor  communis  before  the  bifurcation  of  the  latter.  I  find  that 
my  description  of  this  tendon  in  Scopus  umbretta  does  not  apply  to 
every  individual.  I  there  [14]  described  ^  a  vinculum  as  being  com- 
posed of  two  fibrous  bands — one  attached  before  the  trifurcation 
of  the  tendon  of  the  flexor  profundus,  the  other  attached  to  the 
branch  of  this  tendon  supplying  the  ivth  digit.  A  dissection  of  a 
specimen  which  died  in  the  Society's  Gardens  a  day  or  two  since 
shows  that  in  both  feet  the  vinculum  is  a  single  structure,  which  is 
attached  to  the  branch  of  the  tendon  of  the  flexor  profundus 
supplying  digit  iv.,  and  not  to  the  tendon  before  its  trifurcation. 

In  the  strength  of  the  vinculum  Rhinochetus  is  unlike  most  of 
the  Ardeidee,  in  which  family  there  is  a  tendency  for  it  to  disappear. 
I  have  found  this  vinculum  absent  in  a  specimen  o(  Nyeticorax 
griseus ;  but  in  this  case  the  vinculum  was  functionally  replaced  by 
a  portion  of  one  of  the  short  flexor  muscles,  which,  as  in  Rhea  (cf. 

^  A  MS.  note  in  the  handwriting  of  Mr.  Forbes  with  a  sketch  shows  that  my 
description  of  the  two  Tincula  in  &opus  was  probably  correct.  It  is  important 
to  notice  the  rariation. 
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(Sadowy  16,  plate  xziii.  a.  fig.  7),  arises  from  the  deep  flexors ; 
in  Nycticorax  the  muscle  was  attached  to  the  tendons  of  both 
flexors.  It  would  be  worth  while  to  inquire  into  the  reUtions  between 
the  muscle  and  the  vinculum,  since  there  are  cases  of  the  conversion 
of  muscles  into  ligaments  among  birds  \  among  which  I  may  mention 
the  ligament  in  the  Hombills  representing  the  glutaeus  maximus 
of  other  birds '.  In  Ardetta  ecciiia  and  j1.  involmcrU  there  is  no 
vinculum  (Forbes,  MS.). 

(15)  The  attachment  of  the  flexor  tendons  to  the  phalanges  varies 
slightly  in  different  birds. 

In  the  third  toe  the  tendons  of  the  flexor  per/aratus  and  the 
flexor  per/orans  et  perforatum  are  joined  by  a  short  ligament  not  far 
in  front  of  the  insertion  of  the  first  on  to  the  digit ;  there  is  no  such 
connection  in  the  case  of  the  same  tendons  supplying  digit  ii. 
Digit  lY.  has  of  course,  like  all  other  birds,  no  flexor  per/orwM  et 
perforatus. 

The  branches  of  the  flexor  pro/undus  run  to  the  last  phalanx  of 
each  digit  to  which  they  are  attached  ;  but  during  their  course  they 
also  give  ofF  branches  to  other  phalanges ;  in  the  second  toe  the 
tendon  is  attached  not  only  to  the  last  but  to  the  penultimate 
phalanx.  The  same  additional  insertion  is  present  in  digits  iii.  and 
IV.,  but  the  lYth  digit  has  a  third  attachment  close  to  where  the  ten- 
don perforates  the  tendon  of  the  flexor  perforatus  ;  in  digits  iii. 
and  IV.  there  are  several  thin  branches  placed  just  behind  the  final 
insertion  of  the  main  tendon. 


Affinities  of  Rhinochetus. 

The  original  describers  of  this  bird,  MM.  Des  Murs  and  Verreaux 
[1],  placed  it  definitely  with  the  Ardeidae  ;  their  opinion  was  based 
upon  the  general  coloration  :  the  powder-down  patches  which  cha- 
racterize this  bird,  and  are  to  a  certain  extent  evidence  of  its  affinity 
with  the  Ardeidae,  were  not  mentioned  ;  the  presence  of  these  was 
first  noticed  by  Mr.  Bartlett. 

The  arrival  of  a  specimen  at  the  Society's  Gardens  in  1862 
enabled  Mr.  Bartlett  to  study  the  habits  of  Rhinochetus  [3] ;  he 
mentions  that  its  movements  are  lively  and  quick,  and  not  slow  like 
those  of  a  Heron ;  its  mode  of  feeding  and  its  food  (snails,  earth- 
worms) differ  from  those  of  the  Herons ;  it  is  compared  with  Bu- 
ry py  (/a  and  regarded  as  Ardeine. 

In  1866  Mr.  Bartlett  described  the  egg,  which  is  blotched  like 
that  oi Eurypyga  and  the  Cranes,  and  quite  unlike  the  Heron's  pale 
green  egg  with  no  markings  ;  again,  the  lively  movements  are  those 
of  a  Crane  rather  than  of  a  Heron. 

Prof.  Parker,  in  his  *  Monograph  upon  the  Shoulder-girdle,'  united 

*  Thig  matter  has  been  gone  into  by  Mr.  J.  Bland  Sutton,  F.B.C.S.,  in  his 
tnteretting  work  *  Li^amenta,  their  Nature  and  Morphology/ 

'  Br.  (£ulow,  in  hi£  work  on  Birds  (Bronn^s  '  Thierreichs'),  has  mentioned 
thi«<  ligament  in  Bucorvtu.    It  eiists  in  other  Hornbills. 
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BkinoeAeius  with  Eurypyga  and  Psopkia  as  a  sabfamily  (Psopkwue) 
of  the  Cranes.  In  his  paper  on  the  Osteology  of  the  Kagu  [7]  more 
stress  was  laid  upon  the  Ardeine  affinities  as  eihibited  in  the  skoU. 
Prof.  Parker's  news  are  summed  np  in  the  oonduding  paragraph, 
which  is  as  follows : — 

"  In  summing  up  the  affinities  of  the  Kagu,  I  may  say  that  my 
Tiew  of  it  is  that  it  is  a  generalized  Crane,  that  it  is  nearer  of  kin  to 
Eurypyga  than  to  Psophia,  the  latter  coming  near  to  the  Balearic 
Crane,  whilst  Eurypyga,  like  the  Kagu,  makes  a  very  near  approach 
to  the  Night  Herons  amongst  the  typical  Ardeinse.  The  Kaga  is 
related  to  the  Eails;  but  so,  indeed,  are  all  the  Gruinae;  and 
Professor  Huxley  has,  with  great  sagacity,  put  both  these  families 
into  one  group,  and  has  called  the  group  the  Geranomorphse.*' 

Garrod  [19]  discovered  that  Khinochetua  possessed,  of  the  leg- 
muscles  used  by  him  in  classification,  the  ambiens,  femorocaudal, 
semitendinosus,  and  accessory  semitendinosus  ;  its  formula  therefore 
is  written  AXY+*  In  his  scheme  of  classification  Rhino^hetue  is 
not  mentioned,  but  it  may  be  inferred  that  it  would  bare  been 
placed  among  the  Charadriiformes,  a  group  which  includes  the 
Cranes,  Gulls,  and  LimicolsB. 

Mr.  W.  A.  Forbes  [22]  associated  together  Khinochetus^  Meeites, 
and  Eurypyga  into  a  single  family  of  his  group  Piuviales,  which 
corresponds  to  the  non -columbine  Charadriiformes  of  Garrod. 

Dr.  Gadow  [16],  from  a  study  of  the  intestinal  convolutions,  was 
led  to  believe  that  Bhinochetus  should  be  placed  in  the  near  neigh- 
bourhood of  Eurypyga  and  Helionm ;  it  shows ''  Ralline,  Limicoline, 
and  Ibis-like  features";  but  he  finds  no  affinities  with  the 
Herodiones. 

Dr.  Murie's  important  paper  [8]  is  illustrated  by  two  plates,  in 
which  many  of  the  details  of  the  anatomy  of  the  bird  are  well 
shown ;  it  is  compared  with  Eurypyga  on  the  one  hand  and  with 
Caneroma  on  the  other ;  the  descriptions  show  that  the  affinities 
are  closer  to  the  former  than  to  the  latter  genus. 

Prof.  Newton  [17]  is  inclined  to  compare  Bhinochetus  with  the 
Limicolae,  but  to  doubt  the  nearness  of  its  connection  with  Eurypyqa ; 
he  suggests  a  suborder  "  Grues"  which  might  consist  of  the  families 
Eurypygidse,  Rhinochetidse,  Gruidae,  Psophiidae,  and  Aramidsa. 

Dr.  Fiirbringer's  [15]  opinions  are  presented  in  a  graphic  form  in 
the  elaborate  pedigree  diagrams  which  accompany  his  work  on  the 
classification  of  birds.  He  does  not  accept,  any  more  than  does  Prof. 
Newton,  Mr.  Sclater's  group  Alectorides  [18].  His  Gruiformes, 
however,  which  equals  Prof.  Newton's  Grues  with  the  addition  of 
the  Cariamidae,  only  differs  from  Mr.  Sclater's  Alectorides  in  not 
including  the  Otididae.  Among  the  Gruiformes,  Eurypyga  is  the 
type  which  comes  nearest  to  Bhinochetus,  but  is  nevertheless  suf- 
nciently  different  to  be  placed  in  a  distinct  family.  Affinities  with 
the  Herodii  are  admitted. 

The  facts  recorded  in  tlie  present  paper  do  not  lend  much  support 
to  the  Ardeine  affinities  of  Bhinochetus,  though  the  presence  of 
powder-downs  and  certain  points  in  the  structure  of  the  skull  seem 
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to  me,  as  thej  have  seemed  to  Furbringer,  to  indicate  a  certain 
d^ree  of  relationship  in  this  direction.  The  muscular  anatomy  as 
a  whole  is  decidedly  Crane-like,  as  will  be  seen  by  the  following  table, 
which  shows  some  of  the  resemblances  and  differences  between  the 
Cranes,  Herons,  and  Rhinochetus. 


Grus. 


Rhinochetus. 


Ardeida, 


Ambiens. 
Acoees.  fem.-caud. 
Peroneus  breris  . 
Biceps  slip 


Vinculum  between 
flex.  hall,  and 
flex.  proi. 


S«nitendinosut  , 


Teneor      patagii 


+ 

Strong,  attached 
before  triAirca- 
tion  of  flex, 
prof. 

Inserted  in  com- 
mon with  ten- 
don of  semi- 
m^nbranosus. 

A  tendinous  slip 
running  from 
insertion  diag- 
onally across 
patagium. 


+ 

Strong,  attached 
before  trifurca- 
tion  of  flex, 
prof. 

Inserted  in  com- 
mon with  ten- 
don of  semi- 
membranosus. 

No  such  ten- 
dinous slip. 


0 

0 

Weak  or  absent. 


No   insertion   on 
to  femur. 


Tendinous      slip 
present. 


Absent  in  some. 


At  the  same  time  the  absence  (?)  of  a  biceps  slip  to  the  patagium 
and  the  presence  of  a  peculiar  additional  biceps  muscle  are  peculiar- 
ities which  mark  off  Rhinochetus  from  other  Crane-like  birds. 

The  syrinx  is  not  specially  like  that  of  the  Herons ;  it  is  perhaps 
more  like  that  of  Cariama  than  other  types,  but  is  also  like  many 
other  Gralline  birds.  With  regard  to  the  special  affinities  between 
Bhimochetus  and  Eurypyga  they  are  evidently  very  close  ;  but  I  pro- 
pose to  defer  the  consideration  of  these  until  I  have  an  opportunity 
of  adding  to  my  notes  upon  Eurypyga, 

*  I  eould  not  find  the  biceps  slip  in  my  specimen,  but  as  I  have  since  found  a 
MS.  note  by  Gharrod  aflBrming  its  presence,  i  have  possibly  failed  to  see  it. 
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4.  On  a  Collection  of  Land-Shells  made  in  Borneo  by  Mr. 
A.  Everett,  with  Descriptions  of  supposed  new  Species. 
By  Lieut.-Col.  H.  H.  Godwin-Austen,  F.R.S.,  F.Z.S., 
&c. — Part  II.*  Zonitidse  and  Helicidae. 

[Reoeiyed  January  1,  1891.] 
(Plates  II.-Vl.) 

It  is  necessary  to  limit  this  second  part  of  my  memoir  on  the 
Bornean  land-shells  to  those  contained  in  tne  two  families  Zonitidsd 
and  Helicidae,  not  including  the  genera  Bulimust  Achatina,  &c.,  for 
I  have  not  had  leisure  to  examine  the  species  of  Stenogyra  in  the  col- 
lection. Since  suhmitting  the  first  part  I  have  received,  through  the 
kindness  of  Mr.  J.  Whitehead,  all  the  shells  he  collected  in  Borneo 
and  Palawan.  I  have  also  had  placed  in  my  hands  a  second  con- 
signment from  Mr.  Everett  since  his  last  return  to  Borneo.  Both  of 
these  collections  contain  examples  of  new  species,  particularly  the 
last  mentioned,  for  the  shells  in  it  had  been  obtained  by  Mr.  Hose, 
when  collecting  orchids  in  the  mountains  of  the  interior  of  Borneo, 
in  quite  new  ground.  This  last  collection  will  also  add  a  consider- 
able supplemental  list  to  my  paper  on  the  operculated  shells  of 
Borneo  already  published.  I  have  also  to  thank  Mr.  Aldrich  of 
Cincinnati,  for  sending  me  examples  of  the  new  species  which  he 
obtained  from  Borneo  through  Mr.  Doherty,  some  of  which  Mr. 
Aldrich  had  already  described.  A  Diplommatina,  referred  by  him 
to  D.  concinna,  I  find  to  be  a  new  species,  which  I  have  recently 
described  and  figured  as  D.  aldrichi  (see  Ann.  Mag.  N.  H.  ser.  6, 
vol.  vi.  p.  246,  pi.  vii.  fig.  3). 

The  examination  of  these  shells  has  brought  out  several  interest- 
ing facts  connected  with  the  distribution  of  genera.  It  has  extended 
the  range  of  some,  up  to  the  present  exclusively  Indian  genera,  thus 
far  to  the  eastward.  For  instance,  the  genus  Microcysiina^  first 
described  from  the  Nicobar  Islands  by  Morch,  and  there  and  in  the 
neighbouring  Andaman  Islands  represented  by  three  species,  has 
now  been  found  in  Borneo,  represented  by  four  species.  They  are 
small  glassy  shells,  with  a  peculiar  twisted  columellar  margin, 
which  readily  distinguishes  them  from  other  similar-looking  shells. 
This  genus  has  not  been  found  either  in  the  Eastern  Himalaya  or  the 
Khasi  Hill-ranges,  both  of  which  have  been  well  worked,  neither  as 
yet  in  Pegu  or  in  Upper  Burmah.  However,  in  this  last-named 
country  vast  areas  exist  which  have  never  been  systematically 
searched,  so  that  species  of  the  genus  may  very  likely  be  found  in 
the  mountainous  country  between  Burmah,  Tenasserim,  and  Siam. 

Durgella  is  another  genus  that  we  find  ranging  thus  far  to  the 
eastward,  represented  by  small  heliciform  delicate  glassy  shells  ;  the 
anatomy  and  the  odontophore  of  the  Bornean  species  are  precisely 
similar  to  those  of  a  species  found  in  the  Khasi  Hills,  and  of  another 

»  For  Part  I.,  see  P.  Z.  S.  1889,  p.  332. 
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obtained  by  ColoDel  Beddome  in  Travancore.  Sitala  is  another 
genos  haying  a  similar  distribution,  and  one  section  of  it  (represented 
by  the  pecuHar  little  shells  8.  tricarinata  and  iS^.  subhilirata  of  the 
Nilghiri  and  Andaman  Islands  respectively)  finds  a  representative 
species  in  Borneo  in  SUala  kusana.  When  the  intervening  countries 
and  islands  come  to  be  better  known,  other  allied  forms  will  no 
doobt  be  found. 

The  closer  the  external  characters  of  the  animal  are  looked  at, 
and  the  more  an  attempt  is  made  to  combine  these  with  the  form  of 
the  shell  for  the  purpose  of  generic  classification,  the  greater  are  the 
difiiculties  met  with.  Dr.  von  Martens  found  this  so  much  the 
case  when  he  took  up  the  Land-shells  of  Eastern  Asia,  that  he  fell 
back  on  to  the  shell  alone.  If,  however,  we  go  further  and  take 
the  internal  anatomy,  especially  the  points  of  difference  in  the  re- 
productive and  other  organs,  and  the  odontophore,  which  has  been 
so  well  done  by  Professor  Semper  in  the  same  region,  we  do  find 
some  well-marked  differences,  and  these  we  discover  have  but  little 
bearing  on  the  form  of  the  shell,  which  may  be  considered  as  of 
secondary  importance.  It  is  to  be  expected  that  modification  of 
the  internal  structure  of  the  animal  is  brought  about  much  more 
slowly  than  change  in  the  shelly  covering,  and  that  it  is  conse- 
quently far  more  persistent.  The  first  is  a  combination  of  many 
different  organs,  a  change  in  one  affecting  all  the  others,  while  the 
shell  is  a  single  structure  merely  secreted  by  the  mantle,  and  affected 
rapidly  by  change  of  climatic  conditions  and  the  nature  of  the  rock 
on  which  the  animal  lives. 

When  such  a  sounder  system  of  classification  has  been  thoroughly 
worked  out,  we  shall  be  able  to  trace  with  some  degree  of  exactness 
the  areas  over  which  certain  genera  of  Land-Mollusca  extend.  Then 
noting  how  such  areas  have  been  affected  by  the  more  recent  geolo- 
gical changes  leading  up  to  the  present  outlines  of  the  land  and  the 
intervening  seas,  we  may  be  enabled  to  contemplate  and  draw  some 
conclusions  as  to  how  far  present  distribution  has  been  dependent 
on  and  connected  with  such  changes. 

I0  the  descriptions  of  the  species  which  follow,  I  have  attempted 
to  show  how  very  different  are  details  of  the  anatomy  of  the  Bornean 
Helices  when  compared  with  those  of  very  similar-looking  shells  of 
the  Indian  region. 

Fam.  ZONITID^. 

Vagmula  hMselti,  v.  Martens,  Preuss.  Exped.  Ost-Asien,  Land- 
schneck.  p.  176,  t.  v.  figs.  2,  4  (1867);  Fisch.  Nouv.  Arch,  du 
Mos.  vu.  p.  158  (1871). 

Hab.  Borneo,  near  Benkajang. 

VagkiMla  bleekeri,  Keferst.  Zeitschr.  f.  wiss.  Zool.  1865,  p.  118, 
t.  ix.  figs.  1,  2;  V.  Martens,  Preuss.  Exped.  Ost-Asien,  Land- 
schneck.  p.  177  (1867)  ;  Fisch.  Nouv.  Arch,  du  Mus.  vii.  p.  161 
(1871). 

Sab,  Sarawak  {Doria  and  Beccari). 
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Vaginula  wallacei,  Issel,  Ann.  Mus.  Civ.  (Jenova,  yi.  p.  385, 
t.  iv.  figs.  1-3(1874). 

Hab.  Sarawak,  one  example  (Doria  and  Beccari), 

Parmarion  beccarii,  Issel,  Ann.  Mas.  Civ.  Geneva,  vi.  p.  386, 
t.  iv.  figs.  9-1 1  (1874). 

Hab.  Sarawak,  two  examples  {Doria  and  Beccari), 

Parmarion  dorice^  Issel,  Ann.  Mus.  Civ.  Genova,  vi.  p.  388,  t  iv. 
figs.  7,  8  (1874). 

Hab.  Sarawak,  one  example  ( Boria  and  Beccari), 

Damayantia  dilecta,  Issel,  Ann.  Mus.  Civ.  Genora,  vi.  p.  390, 
t.  iv.  figs.  4-6  (1874). 

Hab.  Sarawak,  three  examples  (Doria  and  Beccari). 

Heliearion  bomeensis. 

Vitrina  bomeensis,  Pfeiff.  P.  Z.  S.  1856,  p.  324;  id.  Monogr. 
Helic.  iv.  p.  793  (1859) ;  id.  Novitat.  Conch,  t.  xxviii.  figs.  10-12  ; 
Reeve,  Conch.  Icon.  pi.  vi.  fig.  41. 

Heliearion  borneensis,  v.  Martens,  Preuss.  Exped.  Ost-Asien, 
Landschneck.  p.  186  (1867). 

Hab.  Borneo  (Cuming  Coll.). 

This  shell  has  not  since  been  sent  home  from  Borneo,  and  I  am 
therefore  in  doubt  as  to  the  correctness  of  habitat  assigned  to  it. 

Helicarion  (?)  WHiTEHEADi,  n.  sp.     (Plate  v.  fig.  1.) 

Shell  depressedly  globose,  tumid,  slight  subangulation  on  periphery, 
not  perforate  ;  sculpture  coarse,  a  peculiarlv  wrinkled  surface,  the 
lines  having  a  very  oblique  transverse  direction ;  colour  rich  umber- 
brown,  pale  purple  and  iridescent  within  the  aperture ;  spire  low, 
rounded  on  apex  ;  suture  impressed  ;  whorls  3|,  rapidly  increasing, 
the  last  much  expanded ;  aperture  widely  ovate,  oblique ;  peristome 
thin,  not  reflected  at  all  on  columellar  margin,  which  is  subvertical. 

Size:  maj.  diam.  35*0,  min.  280;  alt.  axis  12*0;  breadth  of 
aperture  20*0  millim. 

Hab,  Kina  Balu  Mountain,  altitude  not  known  (Mr.  J.  White- 
head). 

I  place  this  next  to  Helicarion  bomeensis,  not  that  I  think  it  has 
any  affinity  to  that  genus  as  restricted,  but  only  in  its  widest  sense ; 
the  anim<d  would  be  a  most  interesting  one  to  examine,  and  will 
probably  be  found  allied  to  local  races,  and  not  having  anything  in 
common  with  forms  such  as  Oirasia  of  the  Indian  Region,  with 
which  the  shell  outwardly  has  resemblance.  Only  two  specimens 
were  brought  home  by  Mr.  Whitehead. 

Xesta  glxjtinosa.     (Plate  V.  figs.  6-6  b.) 

Helix  glutinosa,  Metcalfe,  P.  Z.  S.  1851,  p.  70  ;  PfeiflP.  Monogr. 
Helic.  iii.  p.  .54  (1853),  et  v.  p.  90  (1868);  Reeve,  Conch.  Icon, 
pi.  cxcvi.  fig.  1378  (1854). 
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Nanma  glutinosa,  v.  Martens,  Preuss.  Ezped.  Ost-Asieo^  Land- 
schneck.  p.  214  (1867). 

Macrochlamya  glutinosa,  Wallace,  P.  Z.  S.  1865,  p.  405. 

Nanina  (Xestd)  glutinosa^  Issel,  Ann.  Mus.  Civ.  Genova,  yi. 
p.  392  (1874). 

Hab.  Niah  Hnis  {A.  Everett). 

Mr.  Everett  collected  a  fine  set  of  this  species,  which  has  a  very 
conspicuoQS  canaliculate  groove  above  the  keel  of  the  shell,  and  this 
on  the  upper  whorls  produces  a  raised  beading  at  the  suture.  In 
the  same  locality  he  obtained  a  beautiful  dark  madder-brown 
variety,  similar  in  coloration  to  X.  decrespignyi,  which  retains 
exactly  the  form  of  the  typical  shell,  and  is  not  separable  by  any 
other  character.     I  would  designate  this  as  var.  rubra. 

Shell-lobes  (Plate  V.  fig.  6,  r.sU,  and  Ls.l.)  as  in  Macrochlamys ; 
the  right  dorsal  lobe  (r.d.l.)  large ;  the  left  differs  from  above  and 
is  divided  in  two  parts,  of  which  the  anterior  is  narrow  and  long, 
the  posterior  being  very  rudimentary.  Situated  between,  there  is 
a  very  well-defined  long  tongue-like  shell-lobe.  The  living  shell 
must  be  very  prettily  mottled,  as  the  black -spotted  integuments  of 
the  respiratory  sac  would  show  through  the  glassy  thin  shell. 

Mucous  gland  with  an  overhanging  lobe,  the  aperture  does  not 
extend  down  to  the  sole  of  the  foot  as  shown  in  pi.  xxxv.  fig.  6 
of  my  '  Land  and  Freshwater  Mollusca  of  India.' 

Odontophore  has  plain,  unicuspid,  triangular-shaped  centrals; 
about  eighty  of  the  outer  laterals  are  bicuspid,  and  those  on  the  side 
of  the  radula  are  very  minute : 

110.  14  .  1  .  14  .  110 
124  .  1  .  124. 

Jaw  slightly  curved  on  the  cutting-edge,  with  only  the  slightest 
indication  of  a  central  projection.  The  generative  organs  approach 
nearest  to  Macrochlamye  of  the  Indian  Region,  but  variation  pre- 
sents itself  in  the  male  organ  (Plate  V.  figs.  6  a  and  6  b).  It  is  bent 
upon  itself,  the  kalc-sae  is  short  and  knob-like,  and  where  the  re- 
tractor muscle  is  given  off  there  is  a  simple  bend,  with  no  projection, 
and  doubling  together  of  the  tube  and  the  formation  of  a  coil  as  in 
io  many  of  the  Indian  genera  and  species.  The  drawings  given  by 
Professor  Semper  of  the  reproductive  organs  of  Xesta,  which  in- 
dude  X.  ciirina  and  X,  mindanaensis,  particularly  of  the  latter,  agree 
with  X.  glutino$a.  As  regards  the  odontophore,  it  is  similar  to 
that  of  X,  citrine  in  the  simple  centrals,  which  I  consider  to  be  the 
type  of  the  genus ;  it  is  also  the  type  of  X.  mindanaeruis.  It  may 
be  noted  that  the  odontophores  of  the  Indian  species  X.  beianyeri, 
iranquebaricot  and  maderaspatana  differ  considerably  in  their  tri- 
cuspid form*  and  will,  I  think,  prove  different  in  other  characters  \ 

'  In  the  British  Museum  (Cuming  Collection)  is  a  specimen  labelled  from 
the  Solomon  Islands  (Hon.  Capt.  Keppel)  named  H.  capitanea,  Ffr.  (P.  Z.  S. 
1854,  p.  49).  It  is  a  young  shell,  evidently  of  X.  gUUinota^  and,  I  should  say, 
not  obtained  in  the  islands  quoted. 
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XeSTA  DECRB8PIGNYI. 

Nanina  (Xesta)  decrespiffnyi,  Higgins,  P.  Z.  S.  1868,  p.  179, 
pi.  xiv.  fig.  4 ;  Issel,  Ann.  Mus.  Civ.  Geneva,  vi.  p.  392,  t.  v. 
figs.  13-15  (1874). 

Mab.  Trnsan  (A.  Evereit), 

The  animal  has  exactly  the  same  form  of  shell-lobes  as  in  X.  glu' 
tinosa  above  described. 

Nov.  var.  pallida  fasciata. 

In  Dr.  Hungerford's  collection  there  is  one  specimen  which  in 
every  respect  resembles  this  shell  except  in  coloration,  this  being  of 
the  pale  yellowish  tint  of  X,  glutinosa,  and  like  that  shell  having  a 
single  thin  dark  band  on  the  periphery,  a  similar  variation  to  that 
met  with  in  X.  glutinosa,  only  in  an  opposite  direction. 

Xesta  (?)  brotii. 

Helix  brotii.  Bonnet,  Rev.  Zool.  1864,  p.  67,  pi.  v.  fig.  1  ; 
PfeiflF.  Monogr.  Helic.  v.  p.  460  (1868) ;  v.  Martens,  Preuss.  Exped. 
Ost-Asien,  Landschneck.  p.  397  (1867). 

Hemiplecta  densa. 

Helix  densa,  Adams  &  Reeve,  Zool.  Voy.  Samarang,  Moll.  p.  62, 
pi.  xvi.  fig.  8  (1850)  ;  PfeiflF.  Monogr.  Helic.  iii.  p.  1 1 1  (1853),  et 
V.  p.  180  (1868). 

Helix  schumackeriana,  PfeiflF.  Zeitschr.  f.  Malak.  1850,  p.  70; 
id.  Monogr.  Helic.  iv.  p.  110  (1859);  Metcalfe,  P.  Z.  S.  1851, 
p.  70;  Reeve,  Conch.  Icon.  pi.  Ixxiii.  fig.  379  (1852). 

Nanina  corrosa,  Mousson,  Journ.  d.  Conch,  vi.  p.  156  (1857). 

Helix  corrosa,  Pfeiff.  Monogr.  Helic.  iv.  p.  348  (1859). 

Nanina  herklotstana,  Dohm,  Malak.  Blatt.  vi.  p.  206  (1859). 

Nanina  otrofusea,  Albers,  Helic.  ed.  ii.  p.  53  (1860). 

Hemiplecta  schumacheriana,  Wall.  P.  Z.  S.  1865,  p.  406. 

Nanina  densa,  v.  Martens,  Preuss.  Exped.  Ost-Asien,  Land- 
schneck. p.  230,  t.  X.  fig.  1  (1867). 

Animal : — ^The  extremity  of  the  foot  is  rather  square,  the  mncoos 
gland  large,  not  extending  to  the  sole  of  the  foot,  and  with  apparently 
no  overhanging  lobe.  The  right  dorsal  lobe  is  of  usual  size,  but  the 
left  is  very  poorly  developed,  being  very  narrow  and  separated 
into  two  parts,  the  posterior  portion  being  narrow  and  only  6  millim. 
long  ;  in  the  space  between  them  lies  a  small  left  shell-lobe,  flat  and 
tongue-shaped  ;  a  right  shell-lobe  is  also  present,  which  would  appear 
in  life  to  be  broad  and  triangular  in  outhne. 

The  odontophore  is  like  that  of  ^.  humphreysiana  from  Singapur, 
the  type  of  the  genus  Hemiplecta.  Jaw  circular,  no  central  projection. 
The  shells  had  been  taken  evidently  in  the  cold  season,  and  the 
generative  organs  were  not  fully  developed  in  the  specimens  I  dis- 
sected, but  enough  was  seen  to  show  the  presence  of  a  long  simple 
amatorial  organ,  and  the  male  organ  also  as  in  Hemiplecta. 
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Hemipleeia  souleyetiann. 

Helix  souleyetiana,  PfeifF.  P.  Z.  S.  1851,  ^  252 ;  id.  Monogr. 
Helic.  iii.  p.  74  (1853),  et  v.  p.  130  (1868);  id.  in  Mmriim  u. 
Chemnitz,  Conch. -Cab.  ed.  ii.  p.  401,  pi.  czliy.  figs.  16,  17. 

Nanina  soulei/etiana,  t.  Martens,  Preuss.  Exped.  Ost-Asien, 
Landschneck.  p.  233  (1867)  ;  Issel,  Ann.  Mus.  Civ.  Genova,  vi. 
p.  396  (1874). 

Issel  sajs  this  is  a  doubtfol  species  from  Zamboanga. 

Hemiplecta  donavani. 

Helix  donovani,  Pfeiff.  Zeitschr.  f.  Malak.  1851,  p.  26;  id. 
Monogr.  Helic.  iii.  p.  75  (1853),  et  v.  p.  130  (1868);  id.  in  Mart.  u. 
Chemn.  Conch.-Cab.  ed.  ii.  p.  413,  t.  cxlvii.  figs.  8,  9. 

Nanina  donovani,  v.  Martens,  Preuss.  Exped.  Ost-Asien,  Land- 
ichneck.  p.  233  (1867). 

Hemiplecta  (?)  obliquata. 

Helix  obliquata.  Reeve,  Conch.  Icon.  pi.  Ixxiv.  fig.  384  (1852)  ; 
Pfeiff.  Monogr.  Helic.  v.  p.  115  (1868). 

Nanina  obliquata,  t.  Martens,  Preuss.  Exped.  Ost-Asien,  Land- 
schneck.  p.  235  (1867). 

J^esta  obliquata,  Semper,  Reisen  im  Arch.  Philippinen,  Landmoll. 
p.  67  (1870). 

Hab.  Banghey  Island  (A,  Everett). 

Hemiplecta  (?)  nobilie. 

Helix  nobilis,  Pfeiff.  (non  Reeve),  P.  Z.  S.  1849,  p.  126;  id. 
Monogr.  Helic.  iii.  p.  69  (1853),  et  v.  p.  121  (1868) ;  id.  in  Mart.  u. 
Chemn.  Conch.-Cab.  ed.  ii.  p.  291,  pi.  cxxv.  figs.  1,  2. 

Xesta  nobilis.  Semper,  Reisen  im  Arch.  Philippinen,  Landmoll. 
p.  67(1870). 

Ryssota  broo&bi.    (Plate  VI.) 

Helix  brookei,  Adams  &  Reeve,  Zool.  Voy.  Samarang,  Moll. 
p.  60,  pi.  XV.  figs.  4  a,  4  b  (1850)  ;  Metcalfe,  P.  Z.  S.  1851,  p.  70  ; 
Reeve,  Conch.  Icon.  pi.  Ixxiii.  fig.  377  (1852);  Pfeiff.  Monogr. 
Helic  iii.  p.  52  (1853),  et  v.  p.  81  (1868);  Mart.  u.  Chemn. 
Conch.-Cab.  ed.  ii.  p.  350,  pi.  cxxxv.  figs.  1,  2. 

HeUxffigas,  Pfeiff.  Zeitschr.  f.  Malak.  1850,  p.  81. 

Rjfssota  brookei.  Wall.  P.  Z.  S.  1865,  p.  407. 

Nanina  brookei,  v.  Martens,  Preuss.  Exped.  Ost-Asien,  Land- 
ichneck.  p.  238  (1867). 

Nanina  (Rhyuota)  brookei,  Issel,  Ann.  Mus.  Civ.  Gknova,  vi. 
p-  397  (1874). 

Ariophtinta  brookei,  Pfeiff.  u.  Cless.  Nomencl.  Helic.  p.  55 
(1881). 

Siie :  maj.  diam.  80*0,  min.  67'0 ;  alt.  axis  39*0  millim. 

The  young  shell,  several  of  which  occurred  in  the  collection  sent 
to  the  British  Museum  by  Mr.  Hose,  and  which,  owing  to  the 
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kindness  of  Mr.  Edgar  Smith,  I  am  enabled  to  figure  (Plate  VI. 
figs.  9,  9  a),  consists  of  two  whorls,  is  globose,  very  thin  and  delicate* 
transparent,  of  a  ruddy  brown  colour,  with  an  elongate  quadrate 
aperture  flatly  convex  above,  and  measures,  maj.  diam.  18'0,  alt. 
axis  10*5  millim.  It  would  be  interestmg  to  know  at  what  age  it 
reaches  this  size  and  its  full  maturity. 

Description  of  the  animal  from  a  spirit-specimen : — Foot  below 
not  divided  as  in  Macrochlamys,  &c. ;  no  mucous  gland  ;  the  ex- 
tremity ofthe  foot  is  flattened,  rounded  (Plate  VI.  fig.  4)  ;  the  pallial 
margin  very  narrow  and  with  no  pallial  groove  (fig.  5)  as  seen  in 
the  genus  Ariophanta,  &c.  In  life  I  should  say  the  animal  was 
very  similar  to  that  of  H,  ochthoplax^  Bs. 

There  is  not  the  slightest  trace  in  the  spirit -specimen  of  a 
mucous  gland  either  above  or  below,  and  although  von  Martens  in 
his  work,  '  Die  Preuss.  Exped.  Ost-Asien,  Landschneck.,'  says  at 
p.  188  that  in  some  large  coarse  species,  as  Rhysota  ovum  and 
Xesta  distincta,  he  found  the  foot  coarsely  wrinkled,  flat,  and  with  a 
blunt  end,  the  slime-gland  little  marked,  so  that  on  the  whole  it 
resembles  the  foot  of  Helue  pomatia,  yet  I  feel  sure  there  would 
remain  some  indication  of  the  gland  in  the  spirit-specimen  ;  surely 
the  divided  sole  of  the  foot  would  remain  visible,  and  some  modifica- 
tion of  the  pallial  margin  would  show  where  the  slit  of  the  gland 
was  situated,  but  in  this  large  Bornean  species  there  is  no  trace 
left  to  show  that  it  ever  existed. 

The  dorsal  lobes  of  the  mantle  (Plate  VI.  figs.  1,2,  3,  3  a)  are 
small  for  the  size  of  the  animal.  The  left  dorsal  lobe  (we  are 
speaking  of  a  sinistral  species)  is  of  the  ordinary  form  ;  the  right  is 
divided  into  two  separate  parts,  one  anterior,  the  other  posterior. 
Exactly  between  these  two  is  a  right  or  peristomial  shell-lobe  (see 
figs.  2,  3),  and  near  the  respiratory  orifice  at  the  inner  and  upper 
margin  of  the  aperture  a  tongue-like  left  shell-lobe  is  given  off  from 
the  margin  of  the  left  dorsal  lobe.  This,  although  much  contracted 
by  the  spirit,  is  evidently  of  considerable  extension  when  alive. 
(In  Semper's  description  of  Rysaota  both  shell-lobes  are  said  to  be 
absent.)  So  that  here  we  have  in  this  sinistral  species  an  approach 
to  Macrochlamys  in  its  shell-lobes,  and  to  the  genus  Oxytes  in  its 
dorsal  lobes.  The  contraction  of  the  animal  shows  the  apertures 
coinciding  with  the  male  organ  and  the  spermatheca  very  plainly 
(see  PUte  VI.  fig.  5). 

The  generative  organs  (fig.  6,  nat.  size)  are  exactly  similar  to  those 
of  Ryssota  ovum  figured  by  Semper  in  *  Reisen  im  Archipel  der 
Philippinen,'  pi.  iv.  fig.  1,  and  correspond  also  with  those  given 
on  the  same  plate  of  R.  porphyria,  R.  semiyhboiOy  R,  dmtija,  and 
R,  bulla,  simple,  and  having  no  amatorial  organ. 

Now,  in  the  five  figures  given  by  him  of  the  generative  organs  of 
so-called  Arwphanta  on  pi.  iii.,  they  all  possess  the  amatorial  organ 
with  mucous  glands  and  well-developed  $ayitta  amatoria  (see 
fig.  18);  thus  they  are  of  a  much  more  complicated  nature  than 
in  the  species  under  review. 

In  R,  hrookei  the  male  organ  consists  of  a  large  pear-shaped  sac, 
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donng  towards  the  posterior  end  and  contracted  for  a  short  distance 
into  a  tube,  the  retractor  muide  being  at  the  junction  of  the  vas 
deferens.  The  spemaatheca  is  very  and  unusually  long,  extending 
to  the  albunoen-gland ;  it  rises  from  another  pear-shaped  muscular 
sac,  on  the  side  of  which  the  oviduct  enters.  There  is  nothing 
remarkable  about  the  ovo-testes  or  albumen-gland. 

The  odontophore  (Plate  VI.  6g.  8). — ^The  form  of  the  median  teeth 
Teiy  fcradually  mer^  into  that  of  the  laterals,  which  become  at 
last  little  short  straight  teeth.  The  central  teeth  are  all  unicuspid, 
the  central  tooth  of  all  being  triangular  in  form  ;  the  formula  is 

109  .43  .  1  .43.  109 
152  .  1  .  152. 

The  lingual  ribbon  I  extracted  is  nearly  perfect,  not  a  row  was 
lost,  and  it  contains  177  rows,  giving  the  enormous  number  of 
54,000  teeth. 

The  jaw  (Plate  VI.  fig.  7)  has  a  low  central  projection,  and  is  not 
much  bent. 

The  character  of  this  animal  differs  so  widely  from  those  in 
genera  with  which  it  is  now  associated  that  it  does  not  seem  at  all 
in  the  position  it  should  occupy,  and  with  R,  ovum  and  others  will 
hare  to  be  moved.  As  I  have  only  been  able  to  obtain  one  example 
of  R,  brocket  in  spirit,  it  is  better  to  wait  until  others  are  examined 
before  doing  so. 

yanina  (Byssota)  bomeensis. 

Helix  bomeensU,  Pfeiff.  P.  Z.  S.  1849,  p.  127;  id.  Monogr. 
Helic.  iii.  p.  70  (1853),  et.  v:  p.  114  (1868) ;  Reeve,  Conch.  Icon. 
pL  cxcvi.  fig.  1379  (1854). 

Ifanina  bomeensis^  v.  Martens,  Preuss.  Exped.  Ost-Asien, 
Landschneck.  p.  238. 

Dtakia,  gen.  nov.     (Type,  Helix  huffonis,  Pfeiff.) 

No  shell-lobes  to  the  mantle,  and  the  dorsal  lobe  much  reduced  in 
size.  Shelb  generally  sinistral.  Hitherto  placed  in  AriophantA. 
The  amatorial  organ  of  peculiar  form,  with  a  calcareous  dart  or 
eagitta  amatoria.     For  further  description  of  details  see  D,  hugonie, 

Dtakia  huoonis.     (Plate  V.  figs.  5-5  b,) 

Helix  hugonisy  Pfeiff  P.  Z.  S.  1863,  p.  523;  id.  Novitat.  Conch, 
iii.  pi.  Ixxiv.  figs.  1,3;  id.  Monogr.  Helic.  v.  p.  81  (1868). 

Helix  sinistra.  Bonnet,  Rev.  Zool.  1864,  p.  ^7^  pi.  v.  fig.  2. 

Nanina  (Hemiphcta)  hugonis,  v.  Martens,  Preuss.  Exped.  Ost- 
Asien,  Landschneck.  p.  225  (1868). 

The  anatomy  of  Hemiphcta  humphreysiana^  Lea,  from  Singapore, 
the  tjpe  of  the  genus,  which  I  have  examined  and  alluded  to  before, 
differs  widely  from  that  of  //.  hugoni-s, 

Hab,  Two  specimens  from  Trusan,  and  one  dextral  variety  from 
the  Niah  Hills  {A,  Everett), 
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Fortnniitelj  a  few  specimens  were  preserved  in  spirit  by  Mr.Everett, 
and  I  am  thos  able  to  give  the  following  detailed  description : — 

Animal,  pale  raddj  colour  with  small  black  specklings.  The 
dorsal  lobes  are  very  considerably  reduced  in  size ;  they  present  a 
very  small  lappet-like  left  dorsal  and  a  fringing  right  dorsal  lobe, 
and  no  shell-lobes  in  the  spirit-specimen. 

The  odontophore  consists  of  numerous  teeth  in  the  rows;  the 
laterals  very  minute  and  unicuspid ;  the  centrals  are  simple,  straight- 
sided,  spear-shaped  teeth  without  cusps : 

50  .  GO  .  18  .  1  .  18  .  50  or  60 

78  .  1  .  78. 

The  jaw  is  arched  with  a  central  projection. 

The  generative  organs  (Plate  V.  fig.  5)  are  interesting  because  they 
are,  as  regards  the  amatory  organ,  like  some  other  forms  from  the 
same  region,  and  present  a  type  not  yet  known  to  exist  in  India. 

The  male  organ  is  simple,  bent  on  itself;  the  amatorial  organ 
has  at  the  free  end  a  large  secretory  gland,  made  up  of  five  separate 
glands  ;  a  short  muscular  cylindrical  part  comes  next,  armed  at  the 
lower  part  with  a  very  beautiful  fine  calcareous  dart  3*25  millim.  in 
length  (figs.  5  a  and  5  b);  its  position  is  at  the  end  of  a  long  cylin- 
drical open  sac  with  rugous  sides,  near  the  base  of  which  is  the 
spermatheca.  The  albumen-gland  is  large,  but  the  other  parts  of  the 
generative  organs  present  nothing  that  differs  from  the  usual  form. 

Several  of  the  sinistral  shells  inhabifing  the  Malay  Archipelago 
were  placed  in  the  genus  Ariophanta  by  Prof.  Semper ;  but  as  I 
have  pointed  out  in  'Land  and  Freshwater  Moll,  of  India,*  p.  133, 
they  are  very  unlike  the  type  of  this  genus,  which  is  from  Bombay, 
and  require  a  subgeneric  position  assigned  to  them.  The  principal 
and  remarkable  character  is  the  form  of  the  amatorial  organ,  so 
well  illustrated  by  Professor  Semper  on  pi.  iii.  of  his  fine  work  on 
the  Land-MoUusca  of  the  Philippine  Archipelago,  where  he  figures 
the  generative  organs  of  Ariophanta  rareguttaia  ( Adenore),  rumphii 
(Java),  nemorensis  (Celebes),  and  striata  (Singapore).  On  pi.  vii. 
of  the  same  work  the  form  of  the  teeth  of  the  radula  of  five  species 
is  given;  here  dissimilarity  exists.  A.  (Jmphidroma)  martini 
(Sumatra),  rareguttata,  and  nemorensis  have  plain  simple  teeth ; 
but  in^.  rumphii  and  striata  they  are  tricuspid,  merging  into  bicuspid 
shape  in  the  laterals.  All  these  species  should  now  be  placed  in 
the  genus  Dyakia. 

Dyakia  intradentata,  n.  sp. 

Shell  very  similar  to  D.  hugonis  iu  form  and  coloration,  more 
acute  in  the  spire  and  rather  flatter  on  the  base,  with  the  umbilical 
region  more  excavated.  The  whorls  more  closely  wound.  Sculpture 
coarser  and  more  decussate,  that  on  the  lower  side  finely  papillate. 
Looked  at  from  below  there  is  a  very  remarkable  dent  or  small 
depression  indicating  the  presence  of  an  internal  tooth,  and  this  is 
situated  at  the  distance  of  exactly  half  a  whorl  from  the  aperture. 

Molu  Mountains,  in  Dr.  Hungerford's  collection  (Boxall). 
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Harbg  seen  but  one  spedmen,  I  at  first  thought  that  this  shell 
was  only  a  reversed  variety  of  D.  hugoniSj  and  that  the  depression 
was  the  result  of  some  injury.  I  now  find  that  Dr.  Hungerford  has 
two  specimens,  and  a  young  shell  in  Mr.  Everett's  collection  from  the 
Niah  Hills  is  evidently  of  the  same  species. 

Dtakia  regalis. 

Helix  regaltM,  Benson,  Ann.  Mag.  N.  H.  ser.  2,  vol.  v.  p.  215 
(1850);  Reeve,  Conch.  Icon.  pi.  xcvi.  fig.  526  (1852);  PfeifP. 
Monogr.  Helic.  iii.  p.  52  (1853),  et  v.  p.  82  (1868)  ;  id.  in  Mart.  u. 
Chemn.  C)onch.-Cah.  ed.  ii.  p.  377,  t.  cxli.  figs.  5,  6. 

Helix  vitiata,  Adams  &  Reeve,  Zool.  Voy.  Samarang,  Moll.  p.  60, 
pi.  XV.  figs.  7  a-c  (1850)  ;  Metcalfe,  P.  Z.  S.  1851.  p.  70. 

RysMota  (?)  regalis.  Wall.  P.  Z.  S.  1865,  p.  407. 

Nanina  regalis,  v.  Martens,  Preuss.  Exped.  Ost-Asien,  Land- 
schueck.  p.  225  (1867). 

Var.  UN1COLOR. 
N.W.  Borneo  (Everett). 

Dyakia  BUSANEN8I8,  n.  sp.     (Plate  II.  fig.  1.) 

Shell  discoid,  sharply  keeled  ;  umhilicated ;  sculpture  ahove 
finely  decussate,  produced  by  rather  irregular  transverse  lines  of 
growth  crossed  by  very  longitudinal  hair-like  striae  ;  below  glassy, 
no  spiral  striae,  a  few  transverse  lines ;  colour  pale  ashy  white,  with 
a  single  hfoad  band  next  to  the  periphery  and  suture ;  spire  low, 
flatly  pyramidal ;  apex  rounded  ;  suture  a  mere  thread ;  whorls  5, 
sides  very  flat;  aperture  semilunate,  oblique;  peristome  thin; 
oolumellar  margin  ohlique,  not  reflected,  very  weak. 

Size:  maj.  diam.  19'0,  min.  17*2;  alt.  axis  6'7millim. 

Hab.  Busan  Hills  (A,  Everett). 

Dtakia  janvs. 

Helix  janus  bifrons,  Chemn.  Conch.-Cab.  xi.  p.  307,  t.  213. 
figs.  3016,  3017. 

HelixjttHUSj  Pfeiff.  Monogr.  Helic.  i.  p.  77  (1848),  et  v.  p.  83 
(1868);  Reeve,  Conch.  Icon.  pi.  xci.  fig.  494  (1852). 

Nanina  albersi,  v.  Martens,  Monatsber.  Akad.  Berlin,  1864, 
p.  265 ;  id.  Preuss.  Exped.  Ost-Asien,  Landschneck.  p.  224,  et  xi. 
fig.  3  (1867). 

Ryssola  (1)  janus.  Wall.  P.  Z.  S.  1865,  p.  407. 

Nanina  janus^  v.  Martens,  Preuss.  Exped.  Ost-Asien,  Land- 
schneck. p.  226,  t.  xi.  fig.  4  (1867). 

Dyakia  amphidroma. 

Helix  Janus  bifirons,  var.,  Rousseau  in  Hombr.  et  Jacq.  Voy.  au 
Pdle  Sud.  Zool.  V.  p.  1 1,  pi.  V.  figs.  1-3  (1854). 

Helix  martini,  Pfeiff.  P.Z.S.  1854,  p.  149;  id.  Monogr.  Helic. 
V.  p.  300  (1859) ;  Reeve,  Conch.  Icon.  pi.  cxciii.  fig.  1356  (1854). 

Nanina  amphidroma,  v.  Martens,  Monatsber.  Akad.  Berl.  1864, 
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p.  265 ;  id.  Preuss.  Exped.  Ost-Amen,  Landschneck.  p.  221,  t.  xL 
figs.  2,  5,  t.  Ti.  figs.  3,  3  ^  (1867). 

Nanina  produeta^  Mousson,  in  collect. 

Ariophanta  martini,  Pfr.,  Sumatra  {^amphidrtma^  t.  Mart.), 
Semper,  Reise  im  Arch.  d.  Philipp.,  LandmoU.  p.  51,  t.  vii.  fig.  4. 

Dyakia  (7)  striata. 

Nanina  striata^  Gray,  P.Z.  S.  1834,  p.  59  ;  v.  Martens,  Preuss. 
Exped.  Ost-Asien,  Landschneck.  p.  228  (1867). 

Hdix  orientalis.  Reeve  (non  Gray),  Conch.  Icon.  pi.  Ixxviii. 
fig.  409(1852). 

H^lix  naninoides  (Benson),  Pfeiff.  Monogr.  Helic.  ▼.  p.  122 
(1868). 

Helioi  striata,  Pfeiff.  Monogr.  Helic.  i.  p.  55  (1848). 

Helix  isabella,  Rousseau  in  Hombr.  et  Jacq.  Voy.  au  Pole  Sud, 
Zool.  V.  p.  6,  t.  iv.  figs.  7-10  (1854). 

Hemiplecta  naninoides.  Wall.  P.  Z.  S.  1865,  p.  406. 

Ariophanta  striata.  Semper,  Reisen  ira  Arch.  d.  Philipp.,  Land  moll. 
p.  53,  t.  iii.  figs.  21  (z,  b,  t.  Wi.  fig.  5. 

Dyakia  (7)  mindaiensis. 

Helix  mindaiensis,  Bock,  P.  Z.  S.  1881,  p.  633  (Amonta 
District). 

Dyakia  (?)  sarawakana  :  Nanina  (Ariophanta)  sarawakana, 
Dohm,  Nachricht.  deuUch.  Malak.  Gesellsch.  1881,  p.  ^^ 
(Sarawak). 

Dyakia  nasuta.    (Plate  V.  figs.  4-4  c.) 

Helix  nasuta,  Metcalfe,  P.Z.S.  1851,  p.  70;  Pfeiff.  Monogr. 
Helic.  iii.  p.  203  (1853),  et  v.  p.  306  (1868);  Reeve,  Couch.  Icon, 
pi.  clvii.  fig.  1031  (1853). 

Ryssota  ?  nasuta.  Wall.  P.  Z.  S.  1865,  p.  407. 

Nanina  (Hemiplecta)  nasuta,  t.  Martens,  Preuss.  Exped.  Ost- 
Asien,  Landschneck.  p.  224  (1867). 

Hab.  Niah  Hills. 

One  specimen  of  this  very  remarkable  and  beautiful  shell  was 
preserved  in  spirit.  Animal  palensoloured,  like  that  of  D.  hugonis ; 
the  mucous  gland  has  a  very  small  overhanging  lobe  and  a  hroad 
pallial  margin.  The  odontophore  (Plate  V.  fig.  4  b)  has  the  central 
tooth  tricuspid,  the  central  cusp  hardly  rising  above  those  on  either 
side ;  the  median  are  square  at  the  end,  bicuspid,  the  laterals 
(fig.  4  c,  80th  and  81st)  have  a  sharp  inner  cusp  and  a  rounded  outer 
cusp,  rising  close  together ;  the  outermost  laterals  are  unicuspid  and 
small : 

+  70  .  14  .  1  .  14  .  70  + 
+  80  .  1  .  80  +. 

Some  of  the  small  outermost  teeth  were  lost  in  dissection.  The 
generative  organs  (figs.  4  and  4  a)  are  similar  to  those  of  D.  hugonis 
and  do  not  require  any  further  description. 
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It  would  be  difficult  to  select  two  shells  differing  so  much  in  form 
as  2).  huffonis  and  D,  nasuta ;  any  classification  based  on  shell- 
characters  would  plHce  them  widely  apart,  yet  the  animals  as  regards 
their  structure  are  closely  allied.  This  points  to  a  long  occupation 
of  this  island  by  this  group  of  land-shells. 

Dyakia  molvensis,  n.  sp.    (Plate  II.  fig.  6.) 

Shell  sinistral,  depressedly  pyramidal,  not  perforate,  solid,  rounded 
below,  sharply  keeled ;  sculpture,  irregular  furrowing,  crossed  by 
rough  transverse  currilinear  and  broken  granulation  ;  colour  dark 
chestnut-brown,  with  a  lemon-yellow  narrow  line  on  the  periphery 
and  also  running  with  the  suture,  a  circle  of  same  colour  around  the 
umbilicus ;  spire  low,  sides  flat ;  apex  blunt ;  suture  Hnear ;  whorls 
5,  gradually  increasing,  flat-sided;  aperture  semi-lunate,  very 
oblique;  peristome^ thickened  below,  with  a  slightly  sinuate  margin 
above ;  columellar  margin  oblique. 

Site :  maj.  diam.  28*0,  miu.  24*8  ;  alt.  axis  9*3  millim. 

Hab.  Molu  Hills  {A.  Everett). 

Only  one  specimen  was  sent  home  of  this  very  pretty  shell, 
which  is  somewhat  like  the  dextral  H.  albula  from  Moti  Island,  one 
of  the  Temate  group. 

EvERETTiA,  subgen.  nov.     (Plate  III.) 
(Type,  Macroehlamye  jucunda.) 

The  animal  from  a  spirit- specimen  is  pale  ochre  in  colour,  with  jet- 
black  tentacles  and  a  black  band  on  either  side  of  the  neck  from  the 
base  of  the  tentacles  running  backwards. 

The  pallial  margin  (fig.  5)  is  broad,  the  foot  below  with  a  central 
ambulatory  area.  The  mucous  gland  (fig.  5  a)  is  large,  and  in  life  the 
extremity  of  the  foot  is  apparently  much  pointed  and  overhanging.. 
There  are  no  linguiform  shell-lobes  either  on  the  right  or  left  side, 
but  on  the  latter  the  lobe  b  a  simple  band  turned  back  over  the  edge 
of  the  peristome ;  both  the  right  and  left  neck-lobes  are  very  small. 

The  generative  oi^ans  (fig.  6)  are  very  peculiar  and  unlike  those 
of  any  species  I  have  examined  or  that  I  find  figured  by  Professor 
Semper.  The  principal  difference  lies  in  the  amatorial  organ  or 
dart-sac ;  this  is  cylindrical  below  as  in  other  genera,  but  at  the 
inner  extremity  terminates  in  a  fringe  of  very  numerous  accessory 
glands  (fi^.  6  a),  very  nearly  equal  in  length  to  the  solid  fleshy  lower 
portion.  These  fringe-like  glands  are  finely  pointed  and  lie  buried  in 
a  mass  of  mucous  glands  having  a  segmented  structure,  each  separate 
lobe  being  associated  with  one  of  the  accessory  glands.  The  lower  end 
is  armed  with  a  stout  and  solid  calcareous  dart  (Liebespiel),  having  a 
conical  attachment  to  the  muscular  portion  (fig.  6  b).  The  penis  has 
no  kalo-sac.     The  albumen-gland  is  very  large. 

The  odontophore  : — The  rows  of  teeth,  about  90,  gradually  de- 
crease to  the  outer  margin,  the  formula  being 

30.     26.     1.     26,     30. 
56.     1.     56. 
PRDC.  Zoou  Soc.— 1891,  Nn.  III.  3 
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The  central  tooth  is  much  shorter  and  smaller  than  the  laterals,  and 
is  tricuspid  (fig.  3  b),  the  two  outer  cusps  being  just  below  the  centre 
point ;  in  one  specimen  dissected,  owing  to  the  central  part  being  much 
worn,  this  central  tooth  is  evenly  tricuspid  (fig.  3).  The  laterals  rise 
from  long  narrow  plates,  and  are  very  pointed,  with  an  outer  and  inner 
cusp  some  distance  below  the  apex,  being  thus  also  tricuspid ;  the 
outermost  laterals  are  very  nearly  unicuspid  (fig.  3  a).  The  jaw  is 
curved,  but  has  no  central  projection  (fig.  4). 

Tbis  shell  was  placed  by  von  Martens  in  the  genus  Macrochlamys ; 
and  looking  at  its  shiny  glassy  shell,  so  very  like  many  in  the  Indian 
region,  I  should  certainly  have  done  the  same ;  yet  the  animal 
differs  from  that  genus  not  in  one  but  in  several  characters — exter- 
nally in  the  absence  of  the  long  shell-lobes  ;  internally  in  the  odon- 
tophore  and  jaw ;  and  in  the  reproductive  organs  it  is  widely 
separable,  Macrochlamys  not  possessing  the  spicula  amorU,  In 
searching  through  Semper's  work  for  characters  approaching  those 
now  figured  and  described,  I  observe  the  nearest,  as  might  be 
expected,  in  those  genera  found  in  the  islands  of  the  Malay  Archi- 
pelago and  not  in  those  found  to  the  westward  in  India.  On  plate  iii. 
figs.  1, 2,  Reise  im  Archipel  d.  Philipp.,  is  shown  the  sagitta  amatoria 
<t(  Tennentia  philippinensis  and  Parmarion  pvpillaris,  from  Java,  of 
the  same  type.  This  I  would  submit  is  an  indication  that  the  slug- 
like forms  of  this  part  of  the  world  are  the  descendants  of  these 
glassy  Helices,  just  as  we  find  the  general  anatomy  of  Girasia,  a 
slug-hke  species  of  India,  to  be  like  that  of  Macrochlamys,  and  that 
although  the  outward  form  of  both  animal  and  shell  is  very  similar 
respectively,  the  races  of  the  two  areas  have  a  most  remote  relation- 
ship. How  far  these  characters  of  Everettia  and  Byakia  extend 
arouud  this  area  is  yet  to  be  discovered.  We  cannot  as  yet  say 
with  certainty  that  shells  with  similar  internal  structure  do  not  exist 
in  India;  they  are  certainly  absent  in  the  N.E.  Himalayas  and  Khasi 
Hill  Ranges,  but  there  are  numbers  of  even  large  species  in  Southern 
India  yet  to  be  examined,  and  of  which  we  know  as  yet  nothing. 
Of  the  shells  of  New  Guinea  we  are  also  quite  ignorant,  at  least  I 
have  not  seen  any  work  on  their  anatomical  variations. 

Everettia  consul. 

Helix  resplendens  (Philippi),  Metcalfe,  P.  Z.  S.  1851,  p.  70(?). 

Helix  consul,  Pfeiff.  P.  Z.  S.  1854,  p.  289;  id.  Monogr.  Helic. 
iv.  p.  44  (1859),  et  v.  p.  97  (18G8);  id.  Novitat.  Conch,  iii. 
pi.  Ixxiv.  figs.  13,  14 ;  Reeve,  Conch.  Icon.  pi.  cxcviii.  fig.  1395 
(1854). 

Macrochlamys  consul.  Wall.  P.  Z.  S.  1865.  p.  405. 

Nanina  consul,  v.  Martens,  Preuss.  Exp.  Ost-Asien,  Landschneck. 
p.  240  (1867). 

Everettia  jucunda.     (Plate  III.  fig.  I.) 

Helix  jucunda,  Pfeiff.  P.  Z.  S.  1863,  p.  524;  id.  Novitat.  Conch, 
iii.  pi.  Ixxiv.  figs.  11,  12 ;  id.  Monogr.  Helic.  v.  p.  101  (1868). 
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Nanina  {Macrochlamys)  jucunda,  v.  Martens,  Preuss.  Exped. 
Ost-Asien,  Landscbneck.  p.  40,  t.  xii.  fig.  7  (1867). 

The  specimen  figured  measures:  maj.  diam.  19*0,  min.  18*5; 
alt.  axis  9*0  millim. 

Var.  nana  from  Dr.  Hungerford's  collection.  This  is  a  MS.  name 
of  Mr.  Geoffrey  Nevill's,  and  appears  in  his  copy  of  the  *  Hand -list ' 
as  given  to  two  specimens  sent  to  the  Indian  Museum,  Calcutta,  as 
a  Tariety  ofjucunda.     The  exact  locality  is  not  quoted. 

EveretHa  hyalina, 

Nanina  hyalina,  v.  Martens,  Monatsber.  Akad.  Berlin,  1864, 
p.  266  ;  id.  Preuss.  Exped.  Ost-Asien,  Landschneck.  p.  241,  t.  xii. 
fig.  5  (1867). 

HeUx  (Maerocklamys)  hyalina,  Pfeiff.  Monogr.  Helic.  v.  p.  99 
(1868). 

Size  :  maj.  diam.  22*5,  min.  20'25  ;  alt.  axis  10*75  millim. 

Yon  Martens  describes  the  animal  as  black-grey,  of  a  slender 
form ;  tentacles  and  neck  black,  with  a  white  central  line  on  the 
latter ;  mantle  reflected ;  jaw  with  a  middle  projection.  In  many 
species  of  Maeroehlamys  similar  dark  and  white  varieties  occur. 
This  species  occurred  in  a  disused  gold-mine  at  Rapuas-Strom,  in 
Upper  Pontianak,  West  Borneo. 

Everettia  aglaia. 

Helix  aglaia,  Pfeiff.  P.Z.S.  1854,  p.  289;  id.  Monogr.  Helic. 
iv.  p.  46  (1859),  et  v.  p.  103(1868);  Reeve,  Conch.  Icon,  pl.cxcix. 
fig.  1396  (18.54). 

Nanina  {Maeroehlamys)  aglaia,  v.  Martens,  Preuss,  Exped.  Ost- 
Asien,  Landschneck.  p.  242,  t.  xii.  fig.  13  (1867). 

Maeroehlamys  aglaja,  var.  emarginata,  Nevill. 

Two  specimens^  Borneo  (Sower by,  ex  coll.  Lombe  Taylor).  In 
this  species  the  suture  is  not  **  linea  rufeseente  marginata,^*  Nevill, 
M8^  Hand-l.  Ind.  Mus. 

There  is  a  fine  series  of  these  shells  in  the  collection,  some  85 
specimens,  and  I  have  examined  those  in  the  British  Museum.  On 
my  arranging  them  by  localities  in  juxtaposition,  it  was  at  once 
apparent  that  those  from  the  Niah  Hills,  15  in  number,  and  2  from 
Kina  Balu  were  alike  and  separable  from  all  the  rest.  These  last  are 
Everettia  wbeonsulof  Mr.  Edgar  Smith,  Ann.  Mag.  Nat.  Hist.,  Aug. 
1887,  p.  132,  from  North  Borneo  (J.  Whitehead),  with  which  I  have 
compared  them.  They  may  be  known  by  the  less  number  of  whorls, 
t.  e.  not  being  so  closely  wound,  and  those  from  the  Niah  Hills 
are  very  ruddy  in  colour  and  flatter  on  spire  (var.  depressa,  Plate 
III.  fig.  2). 

The  remainder  are  from  the  following  localities : — 

No.  1.    Tnisan,  12. 

No.  2.     Labaan,  82 ;  all  range  from  15  mm.  in  maj.  diam. 

No.  3.     "Hga  Island,  1  ;  same  as  No.  2. 

3* 


36  LIEUT.-COL.  H.  H.  GODWIN- AUSTF.N  ON  [Jan.  6, 

No.  4.     Dahat  Island,  2;  olivaceous  brown. 

No.  5.  KaremoD  Island,  1 1 ;  these  differ  from  all  others  in  their 
dnrk  sienna-brown  colour,  and  might  be  designated  as  eontul  var. 
ru/a. 

No.  6.  From  Dr.  Hungerford,  marked  Borneo ;  4  specimens, 
exactly  similar  to  No.  1,  and  identified  by  him  as  jucunda. 

No.  7.  Marked  Borneo,  4  ;  small ;  maj.  diam.  14  mm. ;  named 
var.  nana. 

No.  8.  Borneo  7  (Boxall),  3  ;  not  so  closely  wound  as  any  from 
No.  1  to  No.  8,  but  smaller  than  any  of  subconsul,  and,  I  think, 
only  a  dwarf  variety  of  that  form. 

The  largest  shell  of  the  whole  series  was  in  the  set  No.  5,  and 
measured  25  mm.  mai.  diam.,  alt.  axis  14*25,  of  7  whorls. 

Jffe/ijr  consul  was  tne  first  to  be  described  from  this  part  of  the 
world,  the  exact  locality  being  Sarawak ;  and  an  examination  of  the 
British  Museum  species  led  me  to  the  conclusion  that  jucunda  and 
aglaia  are  only  based  on  the  size,  or  at  the  best  may  be  considered 
local  varieties  of  consul.  E,  hyalina  of  von  Martens  appears  to  be 
another  variety  ;  but  the  type  I  have  not  seen,  and  it  is  most  diffi- 
cult to  form  any  opinion  from  drawings  when  the  differences  are  so 
minute  and  when  shades  of  colour  are  so  subtle  and  yet  so  constant 
in  the  groups  from  different  areas. 

E,  hyalina  appears  to  be  larger  and  flatter  in  the  spire  th^njucunda, 
and  the  proportions  of  the  before-mentioned  varieties  come  out  as 
follows,  as  regards  the  maj.  diam. :  E.  consul  22  mm.,  jucunda 
1 1 -18,  hyalina  21-0,  and  aglaia  100. 

EVERETTIA  CUTTERI. 

Macrochlamys  cutteri,  H.  Adams,  P.  Z.  S.  1870,  p.  794,  pi.  xlviii. 
fig.  21. 

This  animal  is  jet-black  throughout,  with  a  pale  band  on  the 
upper  part  of  the  neck  running  to  the  base  of  the  eye-tentacles. 
There  are  no  right  or  left  shell-lobes  ;  the  right  and  left  neck-lobes 
ample,  the  last  not  divided.  Pallial  margin  as  usual.  Lingual 
ribbon  and  jaw  as  in  E.  jucunda,  as  also  the  generative  organs. 

Everettia  bncici,  Issel,  Ann.  Mus.  Civ.  Genova,  vi.  p.  399. 
Uab,  Borneo  (Carl  Bock). 

Microcystis  tersa.     (Plate  IV.  fig.  1 .) 

Nanina  tersa,  Issel,  Ann.  Mus.  Civ.  Genova,  vi.  p.  399,  t.  v. 
figs.  1-4  (1874;. 

Shell  globose,  thin,  transparent  glassy,  very  narrowly  perforate  ; 
sculpture,  no  spiral  striatiun  except  near  the  apex  and  that  most 
minute ;  colour  pale  sienna  tint ;  spire  conical,  sides  flat ;  apex  blunt ; 
cuture  shallow,  adpressed  ;  whorls  5,  regularly  increasing  and  rather 
flat:  aperture  semi-ovate;  peristome  subvertical,  sharp,  scarcely 
reflected  at  the  oblique  columellar  margin. 
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Size :  maj.  diam.  7'6,  mio.  7*5  ;  alt.  axis  4*6  millim. 
Hab.  Basan  Hills  (A.  Everett). 

Microcystis  (?)  macdougalli. 

Nanima  (?)  macdougalli^  Issel,  Ann.  Mus.  Civ.  Geneva,  vi.  p.  400, 
t.  V.  figa.  9-12  (1874). 

Microcystis  dyakana,  n.  sp.    (Plate  IV.  figs.  4,  4  a-A  c.) 

Shell  globose,  thin,  semi-transparent,  very  narrowly  perforate, 
almost  imperforate ;  sculpture,  under  high  lens  very  minute,  some- 
what wavy  spiral  striation,  to  the  naked  eye  smooth  and  glassy ; 
colour  pale  dull  ochraceous ;  spire  moderately  high ;  apex  bluut ; 
suture  adpressed,  shallow ;  whorls  4,  convex,  rather  rapidly  in- 
creasing ;  aperture  semi-ovate ;  peristome  sharply  edged,  reflected 
at  the  colomellar  margin,  which  is  oblique,  not  thickened. 

Size :  maj.  diam.  8*7,  min.  7'7  ;  alt.  axis  4*5  millim. 

Hab.  Busan  Hills  {A.  Everett). 

This  might  very  easily  be  mistaken  for  Microcystis  tersa  but  for 
its  larger  size  and  fewer  whorls,  the  form  of  the  apex  of  the  shell 
when  viewed  from  the  front  being  also  very  different. 

The  animal  is  of  a  pale  ruddy  brown  colour  with  large  black 
patches  and  spot  tings. 

The  right  shell-lobe  {r.s.l,)  very  ample,  triangular  in  form ;  the 
left  shell-lobe  also  large  as  well  as  the  neck-lobes  (figs.  4  a  &  4  6). 

The  radula  was  not  seen,  this  part  had  been  destroyed  before  it 
was  placed  in  spirit. 

The  generative  organs  were  also  not  perfect.  The  male  organ  is 
shown  in  Plate  IV.  fig.  4  c. 

Microcystis  \i)  lowi. 

Hyalina  (?)  lowi,  Issel,  Ann.  Mus.  Civ.  Grenova,  vi.  p.  401,  t.  v. 
figs.  16-19  (1874). 

Microcystis  (?)  perlucida. 

HyaUna  perlucida,  Issel,  Ann.  Mus.  Civ.  Genova,  vi.  p.  402,  t.  v. 
figs.  20-23  (1874). 

Microcystis  (?)  miliacea. 

Microcystis  (?)  miliacea,  v.  Martens,  Preuss.  Exped.  Ost-Asien, 
Ltndschneck.  p.  268,  plate  xii.  fig.  1 5. 

Liocystis,  Nevill,  Hand-list,  MS.  (from  Amboyna). 

Borneo  (Sowerby,  ex  coll.  Lombe  Taylor,  in  coll.  Indian  Mus., 
Calcutu). 

There  is  a  doubt  both  as  regards  identification  and  habitats. 

MiCROCYSTiNA  iNFANs.     (Plate  IV.  a^.  2.) 

Helix  infans,  Pfeiff.  P.  Z.  S.  1854,  p.  290 ;  id.  Monogr.  Helic. 
iv.  p.  51  (1859),  et  v.  p.  108  (1868) ;  Reeve,  Conch.  Icon.  pi.  cci. 
fig.  1417(1854). 
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Nanina  in/ans,  v.  Martens,  Preuss.  Exped.  Ost-Asien,  Land- 
schneck.  p.  243  (1867). 

Helix  adnata,  Mousson  in  coll. 

Six  specimens  in  Dr.  Hungerford's  collection. 

The  type  of  this  species  is  in  the  British  Museum,  represented  by 
three  shells ;  the  largest,  I  observed,  was  of  another  species,  and  in 
this  Mr.  Edgar  Smith  concurred.  On  referring  to  the  original  descrip- 
tion, the  dimensions  recorded  are  those  of  the  second  sized  specimen, 
and  with  this  Dr.  Hungerford's  examples  agree.  The  shell  removed 
is  evidently  a  young  specimen  of  E.  jucunda  or  an  allied  form. 

MiCROCYSTiNA  ST.  JOHNi,  n.  sp.     (Plate  IV.  figs.  3,  3  a.) 

Shell  depressedly  conoid,  glassy,  narrowly  umbilicated,  flat 
below ;  sculpture  under  high  power  shows  minute  close  longitudinal 
striae ;  colour  dark  chestnut-brown ;  spire  low ;  apex  flattened ; 
suture  shallow,  adpressed  ;  whorls  5,  very  flat  above ;  aperture 
narrowly  lunate ;  columellar  margin  rather  strong,  with  a  spiral 
twist. 

Size :  maj.  diam.  4*0,  min.  3*5 ;  alt.  axis  1*25  miUim. 

Rab.  Busan  Hills. 

I  name  this  species  after  Mr.  St.  John,  who  was  one  of  Rajah 
Brooke's  oflicers. 

MiCROCYSTiNA  PUDENS,  n.  Sp. 

Shell  depressedly  globose,  rather  flat  below,  imperforate  ;  sculp- 
ture, most  minute  regular  longitudinal  striae  under  lens,  smooth  and 
glassy  to  the  eye ;  colour  dark  sienna-brown  ;  spire  flatly  conic ; 
apex  rounded  :  suture  very  shallow ;  whorls  4,  very  flat,  regularly 
increasing ;  aperture  narrowly  ovate ;  peristome  thin,  thickening 
near  the  oblique  columellar  margin,  it  has  here  a  spiral  or  twisted 
form. 

Size :  maj.  diam.  4*2,  min.  3*9  ;  alt.  axis  2'2  millim. 

Bab.  Busan  Hills  {A.  Everett). 

It  is  exceedingly  interesting  to  find  this  subgenus  of  Morch, 
hitherto  only  known  from  the  Andamans,  where  several  species 
occur,  ranging  so  far  to  the  eastward,  and  it  will  no  doubt  turn  up 
sooner  or  later  in  some  of  the  intermediate  islands. 

MiCROCYSTiNA  SECLUSA,  U.  Sp. 

Shell  globosely  conical,  shiny,  rounded  below,  imperforate ; 
sculpture,  concentric  regular  parallel  striae,  very  fine  ;  colour  sienna- 
brown  ;  spire  high,  side  flat ;  apex  bluntly  rounded ;  suture  im- 
pressed ;  whorls  5,  sides,  particularly  of  the  last,  very  convex ;  aperture 
lunate ;  peristome  acute,  thin ;  columellar  margin  nearly  vertical, 
thickened. 

Size  :  maj.  diam.  3*8  ;  alt.  axis  2*4  millim. 

Hab.  Borneo,  cave-earth. 

Only  two  specimens  of  this  species  were  found,  and  these  I  picked 
out  of  the  cave-earth  sent  home  by  Mr.  Everett  to  Mr.  John  Evans 
Bome  years  ago ;   it  has  not  yet  been  found  living. 
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MiCaOCTSTINA  CAVEaNJS,  n.  sp. 

Shell  depressedly  globose,  solid,  imperforate;  sculpture,  distant 
very  fine  longitudinal  striae,  on  a  smooth  surface ;  colour  pale  sienna ; 
spire  low,  apex  rounded  ;  suture  impressed ;  whorls  4,  rather  flat 
above,  the  last  rounded ;  aperture  ovately  lunate;  peristome  acute, 
oblique ;  columellar  margin  subvertical,  thickened,  reflected,  with  a 
slight  twist. 

Size:  maj.  diam.  3*6 ;  alt.  axis  1*3  millim. 

Hah.  Borneo,  cave-earth. 

The  sculpture  is  exactly  similar  to  the  typical  species  from  the 
Andaman  Islands. 

SiTALA  (?)  ANGULATA.      (Plate   IV.  fig.  7.) 

Trochomorpha  (?)  angulata,  Issel,  Ann.  Mas.  Civ.  Genova,  vi. 
p.  40.5,  t.v.  figs.  5-8(1874). 

Shell  pyramidal,  with  a  raised  fine  rib  on  the  keel  of  the  last 
whorl,  finely  perforate  ;  sculpture  decussate,  the  regular  oblique  fine 
costulation  being  crossed  by  regular  spiral  lines  ;  colour  dark  brown, 
liver  tint ;  spire  high,  conical  with  slightly  rounded  sides ;  apex 
blant ;  suture  impressed ;  whorls  6,  somewhat  convex ;  aperture 
elongately  oval ;  peristome  thin  ;  columellar  margin  subvertical. 

Size :  maj.  diam.  3*2  ;  alt.  axis  2*9  millim. 

Hab.  Busan  Hills  (A,  Everett). 

Issel  places  this  in  the  genus  Trochomorpha  and  justly  with  a 
query.  Its  nearest  generic  position  is  Sitala,  as  seen  in  the  spiral 
lines  of  sculpture.  The  animal  needs  examination  to  ascertain  if 
it  is  like  that  of  the  Indian  region. 

Sitala  eykretti,  n.  sp.     (Plate  IV.  fig.  6.) 

Shell  depressedly  pyramidal,  rounded  below,  imperforate,  keeled ; 
sculpture  a  dull  smo«ith  surface ;  the  spiral  ribs  very  fine.  3  on  each 
whorl,  evenly  distributed,  the  one  above  the  suture  slightly  the  best 
seen,  close  spiral  striation  at  base ;  colour  pale  ashy ;  spire  conical, 
Hides  concave ;  apex  blunt ;  suture  shallow,  marked  by  a  fine  thread- 
like rib  extending  to  the  keel  of  the  last  whorl ;  whorls  6,  regularly 
increasing,  convex ;  aperture  semi-lunate ;  columellar  margin  re- 
flected, oblique. 

Size:  maj.  diam.  70,  min.  67 ;  alt.  axis  45  millim. 

Hab.  Niah  Hills  (A.  Everett), 

This  is  an  undoubted  Sitala,  a  genus  represented  in  Burmah  and 
India  by  S.  infula,  attegia^  &c.  Only  one  specimen  in  the  collec* 
tion,  among  a  lot  of  small  Ilelices. 

Sitala  singularis,  n.  sp. 

Shell  pyramidal,  sharply  keeled,  not  umbilicated,  solid ;  sculpture. 
10  fine  Urate  lines  on  each  whorl ;  colour  bleached ;  spire  high, 
sides  very  slightly  convex ;  apex  papilliform ;  suture  shallow ; 
whorls    6 ;    aperture  semi-lunate,   subvertical ;    peristome    acute ; 
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oolnmelUr  imu'gia  perpendicolAr,  with  a  spiral  twist  similar  to  what 
is  seen  in  Microcystina. 

Size :  roaj.  diskin.  3*0  ;  alt.  axis  2*2  millim. 

Hab,  BoraeOy  cave^earth. 

The  pecoliar  character  of  this  shell  is  the  form  of  the  oolnmelli, 
which  is  thickened  and  has  a  sharply  sinoate  outline.  In  other 
respects  it  is  like  S.  gromatiea  of  the  Khasi  Hills  and  Monipor,  and 
8.  karoldi  of  the  Andaman  Islands. 

SiTALA  KUSANA.     (Plate  IV.  fig.  8.) 

Trochomorpha  kwamoy  Aldrich,  Jonm.  Cincinnati  Soc.  N.  H.  xii. 
p.  24,  pi.  m.  figs.  3,  3 II,  3  6  (1889). 

Mr.  Aldrich  has  kindly  sent  rae  two  examples  of  this  shell  and 
some  others  described  by  him.  I  append  his  original  descriptioD, 
as  it  may  not  be  available  to  some  concbologists : — 

''  Shell  minutely  perforate,  thin,  subtrochiform,  light  hom-cc^oor, 
translucid,  with  about  three  transverse  raised  strise  parallel  to  the 
suture ;  whorls  six,  strongly  rounded,  the  body-whorl  non-descending; 
spire  obtuse ;  base  rounded  ;  aperture  flattened,  ovate,  the  transverse 
diameter  the  largest,  peristome  acute;  columella  reflexed  at  base 
and  partially  covering  the  umbilicus.     Diam.  3  mm. ;  alt.  2  mm. 

**  Seven  specimens  received.  They  differ  in  size  and  shape  from 
angulata,  Issel ;  both  species,  however,  could  just  as  well  be  placed 
with  the  section  Sitala  of  the  genus  Nanina" 

This  shell  belongs  to  a  section  of  Sitala  represented  in  India  by 
tricarinata,  Nilghiri  Hills,  subbilirata  of  Little  Brother  Andaman 
Island,  and  carinifera  of  Penang. 

One  example  in  Dr.  Hungerford's  collection  {Sir  H.  Low). 

Sitala  (?)  orchis,  n.  sp.     (Plate  V,  fig.  3.) 

Shell  dextral,  globosely  conoid,  tumid,  narrowly  perforate ;  sculp- 
ture transverse,  fine  equidistant  costulation*  on  the  whorls,  beneath 
with  concentric  rather  coarse  lineation ;  colour  sepia-brown  ;  spire 
pyramidal,  sides  slightly  convex  ;  apex  blunt,  rounded ;  suture  well 
impressed  ;  whorls  very  convex  ;  aperture  semi-lunate,  oblique ; 
peristome  thin,  sharp  ;  columellar  margin  slightly  reflected,  weak. 

Size:  niaj.  diam.  40;  alt.  axis  2  0  millim. 

Hab.  Borneo. 

This  shell  was  sent  from  Labuan,  where  it  had  been  introduced  on 
Orchids  collected  by  Mr.  Hose  on  the  niountains.  It  is  very  similar 
in  form  to  S^.  recondita  and  iS>.  uvida  from  the  Khasi  Hills,  described 
by  me  (Land  and  Freshwater  Moll,  of  India,  p.  74). 

DuRGELLA  H06EI,  u.  sp.     (Plate  IV.  figs.  5,  5  a,  bb.) 

Shell  very  globosely  conoid,  glassy,  thin  ;  sculpture  none,  a  per- 
fectly polished  surface  ;  colour  very  pale  horny ;  spire  low ;  apex 
rounded  ;  suture  adpressed  ;  whorls  4,  rapidly  increasing,  sides  much 
rounded,  aperture  lunate ;  peristome  slightly  reflected  on  the  vertical 
columellar  margin. 

Hab.  Busan  Hills  {Mr.  Rose). 
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Unfortonately  the  figure  is  taken  from  the  worse  of  the  two  speci- 
meoB,  which  is  hardly  matare.  The  shell  in  spirit  was  fully  grown, 
but  was  broken  in  extracting  the  animal.  It  is,  however »  an  easily 
reo^nizable  species;  the  spirit-specimen  had  a  strongly  marked 
white  callus  on  the  surface  of  the  penultimate  whorl  within  the 
aperture. 

Description  of  first  specimen  dissected. — Animal  dark  coloured, 
with  the  pallial  margin  pale,  an  overhanging  very  long  hooked  lobe 
above  the  mucous  pore.  Right  dorsal  lobe  moderately  large,  the 
left  anterior  dorsal  lobe  small,  black ;  the  posterior  pale  and  extending 
backwards,  thus  it  b  in  two  lappets  (see  Plate  IV.  fig.  5  a).  A  small 
tongue-like  right  shell-lobe  evidently  capable  of  great  expansion 
flatly  over  the  shell,  as  it  is  very  solid  and  contracted  in  the  spirit- 
specimen  ;  a  well-developed  flat  triangular  left  shell-lobe.  The  foot 
is  divided. 

This  specimen  got  accidentally  brushed  ofl'the  slide,and  the  drawing 
given  was  made  from  another  not  so  well  preserved ;  the  right  shell- 
lobe  is  torn  and  the  left  destroyed,  but  it  shows  the  form  of  the 
dorsal  lobes. 

The  odontophore  (fie.  5  b)  consists  of  a  central,  simple,  unicuspid 
tooth,  succeeded  by  an  innumerable  number  of  similar  bicuspid  teeth, 
the  cusps  being  of  nearly  equal  length  and  terminally  placed. 

The  jaw  is  broad  and  straight  on  the  cutting-edge. 

The  odontophore  may  be  compared  with  that  of  Durgella  minuta, 
described  by  me  from  the  Khasi  Hills  (Land  aud  Freshwater  Moll, 
of  India,  p.  144,  pi.  xxxix.).  But  better  preserved  and  fresher 
specimens  are  required  of  these  small  mollusks,  and  the  anatomy 
should  be  also  examined  soon  after  death,  to  enable  us  to  accurately 
understand  how  they  are  related  to  each  other. 

Trochomorpha  planorbis. 

ffelix  (Carocolla)  planorbisy  Lesi.  in  Duperrey,  Voy.  Coquille, 
Zool.  ii.  p.  312 ;  Atlas  Moll.  pi.  xiii.  fig.  4  (1830). 

Helix  planorbis,  Pfeiff.  Monogr.  Helic.  i.  p.  122  (1848),  et  v. 
p.  187  (1868)  ;  Mousson,  Moll,  von  Java,  p.  25,  pi.  ii.  fig.  9  (1849)  ; 
Lndeking  &  Smit,  Nat.  Tijdschr.  Nederi.  Indie,  xxi.  p.  97  (1860). 

Helix  approximata,  Le  Guillou,  Rev.  Zool.  1842,  p.  139 ;  Pfeiff. 
Monogr.  Helic  i.  p.  206  (1848);  Reeve,  Conch.  Icon.  pi.  criii. 
fig.  603(1852). 

Trochomorpha  appropinquata,  approximata,  etjavanica,  v.  Martens, 
Monatsber.  Akad.  Berlin,  1864,  p.  267  ;  Pfeiff.  Monogr.  Helic.  v. 
p.  187  (1868). 

Trochomorpha  planorbis,  Wall.  P.  Z.  S.  1865,  p.  408  ;  v.  Martens, 
Preuss.  Exped.  Ost-Asien,  Landschneck.  p.  249,  t.  xiii.  figs.  4,  7,  8 
(1867). 

Var.  APPROPINQUATA,  V.  Martcns,  Preuss.  Exp.  Ost-Asien,  Land- 
schneck. p.  249,  t.  xiiu  fig.  8  (1867). 

Hab.  Niah  Hills. 

Issel  gives  two  other  varieties  of  planor bis  from  Sarawak — lessoni^ 
V.  Martens,  and  nummus. 
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Trochomorpha  bicolor. 

Trochomorpha  bicolor^  v.  Martens,  Monatsber.  Akad.  Berlin,  1864, 
p.  267  ;  id.  Preuss.  Exped.  Ost-Asien,  Landschneck.  p.  252,  t.  xiii. 
fig.  2(1867). 

Helix  bicolor,  Pfeiff.  Monogr.  Helic.  v.  p.  182  (1868). 

Nigritella  (?)  tropidophora. 

Helix  tropidophora^  Adams  &  Reeve,  Zool.  Voy.  Samarang,  Moll, 
p.  59,  pi.  xiv.  fig.  14  (1850) ;  v.  Martens,  Preuss.  Exped.  Ost-Asien, 
Landschneck.  p.  256  (1867)  ;  Pfeiff.  Monogr.  Helic.  v.  p.  60  (1868). 

Helix  thaisy  Pfeiff.  Zeitschr.  f.  Malak.  1849,  p.  68  ;  id.  Monogr. 
Helic,  iii.  p.  37  (1853)  ;  Mart.  u.  Chemn.  Conch.-Cab.  ed.  ii.  p.  298, 
t.  cxxv.  figs.  32,  33. 

Nanina  (Trochomorpha)  thais,  Albers,  Helic.  ed.  ii.  p.  60  (1860). 

Trochomorpha  tropidophora.  Wall.  P.  Z.  S.  1865,  p.  408. 

Nigritella  conicoides. 

Helix  conicoides,  Metcalfe,  P.  Z.  S.  1851,  p.  71 ;  Pfeiff.  Monogr. 
Helic.  iii.  p.  37  (1853)  ;  Mart.  u.  Chemn.  Conch.-Cab.  ed.  ii.  p.  448, 
t.  cliii.  figs.  20,  21  5  Reeve,  Conch.  Icon.  pi.  Ixxxiv.  fig.  449  (1852); 
▼.  Martens,  Preuss.  Exped.  Ost-Asien,  Landschneck.  p.  256  (1867). 

Helix  labuanensis,  Pfeiff.  P.  Z.  S.  1863,  p.  523 ;  id.  Monogr. 
Helic.  V.  p.  61  (1868);  id.  Novitat.  Conch,  xxv.  p.  304,  t.  Ixxiv. 
figs.  4,  5. 

Helix  vitrea,  Bonnet,  Rev.  Zool.  1864,  p.  68,  pi.  v.  fig.  3. 

Trochomorpha  conicoides,  Wall.  P.  Z.  S.  1865,  p.  407. 

Hab.  Niah  Hills,  Trusan,  Tiga  Island  (A.  Everett). 

Trochomorpha  ceroconus. 

Helix  ceroconus,  Pfeiff.  P.  Z.  S.  1863,  p.  523. 

Patula  (Macrocycloides)  obscurata. 

Helix  obscurata,  Adams  &  Reeve,  Zool.  Voy.  Samarang,  Moll, 
p.  59,  pi.  xiv.  fig.  18(18.50). 

Helix  tradita.  Reeve,  Conch.  Icon.  pi.  cv.  fig.  583. 

The  figure  given  in  the  '  Voyage  of  the  Samarang  '  is  very  inferior, 
and  being  taken  from  the  back,  it  would  be  impossible  to  identify  a 
species  from  it. 

Fam.  HELICID^. 
Helix  (-^gista)  tomentosa. 

Helix  tomentosa,  Pfeiff.  P.  Z.  S.  1854,  p.  289  ;  id.  Monogr.  Helic. 
iv.  p.  271  (1859),  et  v.  p.  353  (1868)  ;  Reeve,  Conch.  Icon.  pi.  cxcix. 
fig.  1403  (1854);  V.  Martens,  Preuss.  Exped.  Ost-Asien,  Land- 
schneck. p.  275  (1867)  ;  Issel,  Ann.  Mus.  Civ.  Genova,  vi.  p.  406 
(1874). 

A  banded  variety  and  single  specimen  from  Sarawak.  From 
Karamon  Island  is  a  single  specimen,  all  dark  brown,  larger  than 
the  last,  with  a  smaller  umbilicus ;  there  is  very  little  difference  in 
form. 
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Helix  (MamA)  pudica,  n.  sp.    (Plate  11.  figs.  7,  7  a.) 

Shell  depressedlj  conoid,  subangulately  keeled,  narrowly  umbili- 
cated,  hidden  by  the  columellar  reflection ;  sculptnre,  a  slightly 
ronghened  or  shagreen-like  surface ;  colour  pale  ochraceous,  with  a 
snowy-white  peristome ;  spire  flatly  conoid,  low ;  apex  rounded ; 
suture  shallow ;  whorls  4,  sides  flat,  a  shallow  depression  near  the 
periphei^;  aperture  semi-lunate ;  peristome  reflected  on  outer  margin 
and  thickening  towards  the  columellar  margin,  which  is  oblique. 

Size:  maj.  diam.  20*0,  min.  15*8  ;  alt.  axis  7*75  niillim. 

Bob.  Labuan  (/Su*  H,  Low,  in  coll.  Dr.  Hungerford). 

Helix  (^gista)  grumulus,  n.  sp.     (Plate  Y.  flg.  2.) 

Shell  depressedly  conoid,  keeled,  widely  umbilicated ;  sculpture,  a 
rough  epidermis  covered  with  small  spots  in  relief;  the  periphery  set 
with  regular,  short,  thick-based  hairs;  colour  ochraceous ;  spire  flatly 
pyramidal ;  side  slightly  convex ;  apex  rounded  ;  suture  shallow ; 
whorls  5,  sides  flatly  convex ;  aperture  semi-lunate ;  peristome 
slightly  rejected  ;  columellar  margin  subvertical. 

Size  :  maj.  diam.  8*5,  min.  7*8  ;  alt.  axis  3*5  millim. 

Hab.  Borneo  (in  spirit),  exact  localitv  unknown  {A,  Everett). 

This  is  the  nearest  approach  to  the  Helix  kuttoni  group  of  India 
that  I  have  seen  from  this  island ;  the  odontophore  is  like  that  of 
Helix ;  the  mantle-margin  is  simple. 

Helix  (Plectotropis)  winteriana. 

Helix  winteriana,  Pfeifl".  Symb.  ad  Hist.  Helic.ii.  p.  41   (1842); 
Issel,  Ann.  Mus.  Civ.  Genova,  vi.  p.  407  (1874). 
Hab.  On  west  coast  at  Mampawa  and  Benkajang. 

Helix  (Chloritis)  auADRivoLvis. 

1  Helix  unguiculastra^y.  Martens,  Monatsber.  Akad.  Berlin,  1864, 
p.  524. 

Helix  quadrivolvis,  v.  Martens,  Monatsber.  Akad.  Berlin,  1865, 
p.  53,  ^flexuosa,  Pfeiff.  P.  Z.  S.  18.i5,  p.  112. 

Hab.  West  coast  Borneo,  Mandhor. 

Many  examples  from  cave-earth  {Everett). 

Helix  (Chloritis)  meander,  n.  sp.     (Plate  II.  figs.  2,  2a.) 

Shell  dextral,  discoid,  inflated,  deeply  and  openly  umbilicated ; 
side  of  umbilication  subangular ;  sculpture  of  a  rough  papery 
texture ;  colour  dull  umber-brown,  with  a  broad  white  band  following 
the  sutnre,  peristome  pinkish ;  spire  low ;  apex  flat,  slightly  as- 
cending above  the  body- whorl ;  suture  rather  shallow  ;  whorls  4, 
rounded  on  the  periphery  ;  aperture  widely  ovate,  perpendicular ; 
peristome  reflected,  slightly  sinuate  below ;  columellar  margin  sub- 
vertical. 

Size:  maj.  diam.  16'2,  min.  13*0;  alt.  axis  6*0  millim. 

Hah.  Mulu  Mountains  (Boxall,  in  coll.  Dr.  Hungerford). 

This  is  allied  to  H.  quadrivolvis,  v.  Martens,  which  has  a  narrow 
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coloured  band  and  differs  in  form.  I  have  named  it  after  H.M. 
frigate  '  Meander  *  which  did  much  good  service  in  Bomean  waters 
in  the  early  days  of  Rajah  Brooke's  occupation. 

Helix  (Chloritis)  plena,  n.  sp.    (Plate  II.  fig.  8.) 

Shell  depressedly  globose^  openly  umbilicated  ;  umbilical  margin 
hollow,  subangular;  sculpture  finely  granulate,  covered  with  a 
strong  epidermis ;  colour  pale  umber-brown,  with  a  faint  indication 
of  a  peripheral  band  ;  spire  low  ;  apex  flat,  slightly  raised  above  the 
body-whorl ;  suture  shallow ;  whorls  nearly  5,  gradually  increasing; 
aperture  oval,  nearly  vertical ;  peristome  milky  white,  reflected ; 
columellar  margin  suboblique. 

Size  of  specimen  drawn  :  maj.  diam.  18*8,  min.  15*5 ;  alt.  axis 
8'5  millim. 

Largest  specimen:  maj.  diam.  190,  min.  16*0;  alt.  axis  8*9 
millim. 

Hab.  Labuan  (Sir  H.  Low,  in  coll.  Dr.  Hungerford). 

There  were  five  examples  of  this  shell  in  the  collection. 

Helix  (Camena)  germana. 

Helix  germana^  Reeve,  Conch.  Icon.  pi.  Ixxiv.  fig.  385  (1852), 
:=H.  orientalii,  Adams  &  Reeve  (non  Gray),  Zool.  Voy.  Samaraog, 
Moll.  p.  61,  pi.  xvi.  fig.  4  (1850). 

This  is  evidently  not  Bornean. 

Helix  (Papuina)  antiqua. 

Helix  antiqua,  Adams  &  Reeve,  Zool.  Voy.  Samarang,  MoD.  p.  61, 
pi.  xiv.  fig.  1  (1850). 

Helix  (Geotrochus)  niahensis,  n.  sp.      (Plate  II.  fig.  3.) 

Shell  dextral,  pyramidal,  thin  texture,  base  flat ;  sculpture,  spiral 
liree,  fine^  regular,  not  of  continuous  thickness,  crossed  by  lines  of 
growth  ;  colour  white,  viith  some  fine  marbling  in  a  greyer  colour 
within  the  aperture,  porcellaneous  white  ;  spire  high,  pyramidal,  sides 
slightly  coucave ;  apex  acuminate ;  suture  fine,  linear ;  whorls  7, 
very  flat ;  aperture  ovate,  wide  and  ample,  oblique ;  peristome  sharp, 
coming  to  an  angulate  form  at  the  outer  keeled  margin,  expanded 
and  thickened  below  towards  the  columellar  side. 

Size:  maj.  diam.  18'8,  min.  16'0;  alt.  axis  12*3  millim. 

Hab.  Niah  Hills  (A,  Everett), 

Only  one  specimen  of  this  delicately  formed  and  gracefully  shaped 
shell  was  in  the  collection. 

Helix  (Geotrochus)  tigaensis,  n.  sp.    (Plate  II.  fig.  5.) 

Shell  pyramidal,  rounded  below,  narrowly  umbilicated  ;  sculpture, 

irregular  transverse  lines  of  growth,  indistinct  concentric  striation  on 

base;   colour  \ery  pale  ochre  throughout;    spire  pyramidal,  sides 

flat ;  apex  blunt ;  buture  linear;  whorls  6,  very  flat;  aperture  semi- 
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lunate ;    peristome  reflected  upon  the  columellar  margiu,  which  is 
Tery  oblique. 

Size :  maj.  diam.  9'3 ;  alt.  axis  8*0  millim. 

Hah.  Tiga  Island,  Borneo  {A.  Everett). 

Only  one  specimen  in  the  collection. 

Helix  (Geotrochus)  subflava,  n.  sp.     (Plate  II.  fig.  4.) 

Shell  pyramidal,  keeled,  rather  flat  on  the  base,  narrowly  perforate  ; 
sculpture,  rough  papillate  dottings  arranged  transversely ;  colour 
ochre  ;  spire  high,  sides  flat ;  apex  very  blunt ;  suture  linear ;  whorls 
6,  sides  flatly  convex ;  aperture  quadrate ;  peristome  very  thin ; 
columellar  margin  much  reflected,  perpendicular. 

Size :  maj.  diam.  70 ;  alt.  axis  6*5  millim. 

Hab,  Borneo  (Sir  H,  Low,  in  coll.  Dr.  Hungerford). 

This  is  the  first  species  of  this  genus  found  in  Borneo.  The  type 
species  is  from  Ternate,  and  the  genus  ranges  through  New  Guinea 
to  the  Solomon  Islands,  where  it  appears  to  be  abundant ;  whether 
the  animal  is  the  same  throughout  this  extended  distribution  is  yet 
to  be  fonnd  out. 

Helix  pulvisculum^  Issel,  Ann.  Mus.  Civ.  Genova,  vi.  p.  406,  t.  v. 
figs.  24-27(1874). 
Locality  not  given. 

There  are  some  species  of  Helicostyla  and  Cochlostyla  repre- 
sented in  Mr.  Everett's  collection,  but  these  are  from  Palawan.  As 
this  is  a  large  island  with  a  Molluscan  fauna  somewhat  diflerent 
from  that  of  Borneo,  I  think  it  better  to  record  them  in  a  separate 
p^per,  in  which  I  shall  describe  the  shells  from  Palawan  collected 
by  Mr.  J.  Whitehead. 

Cochlostyla  jayana. 

Hab,  Lobok  Antu,  Batang  Lussen  District  (Hose). 


DESCRIPTION  OF  THE  PLATES. 
Explanation  of  the  Abbreviations. 


Al.Gd.  Albomen-gland. 
ant.  Anterior. 

C.  Oentrml  tooth. 

D.  Dart-nc. 

d.  Oalaareouf  dart 

E.  Betraoted  eye-tentaoles. 
Gen.Ap.  Generatiye  aperture. 

k.d.  Hermaphrodite  duct. 
K.  Kalc-eac. 
Id.l.  Left  dorsal  lobe. 
IjlI  Left  shell-lobe. 

M.  Mouth. 
M.G.  HuoouB  gland. 
m.G.D.  Mucous  gland  of  dart-sac. 


ov.  Oviduct, 
P.  Penis. 
P.Ap.  Penis  aperture. 
post.  Posterior. 
r.d.l.  Right  dorsal  lobe. 
r.m.  Retractor  muscle. 
r,m.P.  Retractor  muscle  penis. 
r.s.l.  Right  shell-lobe. 
Be8.Ap.  Respiratory  aperture. 
Res.Or.  Respiratory  organ. 

Sp,  Spermatheca. 
BpJLp.  Spermatheca  aperture. 
v.d.  Vas  deferens. 
X.  Position  of  calcareoui)  dart. 
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Platb  II. 
Fig.  1.  Dyakia  husanensis^  X  1'5,  p.  31. 

2, 2a.  Helix  (Chloritis)  meander,  X  2*5,  p.  43. 

3.  ( Geotrochus)  niahensis,  X  2*5,  p.  44. 

4.  ( )  aubflava,  X 25,  p.  45. 

6.  ( )  tigaensis,  X  2*5,  p.  44. 

6.  Dyakia  moluetisiSy  x  1*5,  p.  33. 

7, 7  a.  Helix  {jEgista)  pudica,  x  2*5,  p.  43. 
8.  (Chloritis)  plena,  X  4,  p.  44. 

Plate  III. 
Fig.  1.  Everettiajucunda,  Pfr.,  X  1*5,  p.  34. 

2. ,  var.  depressa,  X  1*5,  p.  35. 

a  Portion  of  radula,  central  teeth,  X  330,  p.  34. 
3  a.  Ditto,  50th,  Slst,  and  52nd  laterals,  X  330,  p.  34. 
36.  Ditto,  from  another  specimen,  the  central  tooth  not  so  worn,  X  360, 
p.  34. 

4.  Jaw.  X  12,  p.  34. 

5.  Extremity  of  foot,  side  view,  X  4,  p.  33. 

5  a.  Ditto,  view  from  behind,  showing  mucous  gland,  X  4,  p.  33. 

6.  Generative  organs,  X  4 :  Z).  Amatorial  organ  or  dart-sac  ;  rf.,  the  cal- 

careous dart,  p.  33. 

6  a.  Mucous  glands  of  the  above,  further  enlarged,  X  7,  p.  33. 
66.  The  dart  enlarged,  X  7,  p.  33. 

Plate  IV. 
Fig.  1.  Microcystis  tersa,  lasel,  X  4,  p.  36. 

2.  Microcystina  ifkfans,  Pfr.,  X  4,  p.  37. 

3.  st.johni,  X  7,  P.  38. 

3  a. ,  columellar  margin  enlarged,  p.  38. 

4.  Microcystis  dyakana,  n.  sp.,  X  4,  p.  3?. 

4  a. ,  animal  from  spirit-specimen,  showing  dorsal  and  shell- 

lobes,  right  aide,  X  4,  p.  37. 
4  b.  Ditto,  ditto,  view  of  left  side,  X  4,  p.  37. 

4  c.  Part  of  generative  organs,  p.  37. 

5.  Durgella  hosei,  n.  sp.,  peristome  imperfect,  X  7,  p.  40. 

5  a.  The  mantle-margin  taken  ofi^  showing  the  different  lobee,  p.  41. 
56.  Central  teeth  of  radula,  p.  41. 

6.  Sitala  everetti,  n.  sp.,  X  4,  p.  39. 

7.  angiUata,  Issd,  X  7,  p.  39. 

8.  htsana,  Aldrich,  x  7,  p.  40. 

Plate  V. 
Fig.  1.  Helicarion  wkiteheadi,  n.  sp.,  nat  size,  p.  24. 

2.  Helix  {^gista)  grumulm,  n.  sp.,  X  4,  p.  43. 

3.  Sitala  orchis,  n.  sp.,  X  7,  p.  40. 

4.  Dyakia  noiuta,  Metcalfe,  the  generative  organs  of,  enlarged,  p.  32. 

4  a.  The  amatorial  organ,  further  enlarged,  to  show  the  mucous  glands, 

p.  32. 
4  6.  Central  teeth  of  radula,  X  220,  p.  32. 

4  c.  The  80th  and  81st  laterals,  X  360,  p.  32. 

5.  Dyakia  hugonis,  Pfr.,  generative  organs ;  x,  position  of  the  calcareous 

dart,  p.  30. 

5  a.  The  posterior  end  of  amatorial  organ,  much  enlarged,  to  show  the 

form  of  the  sagitta  amaloria,  p.  30. 
56.  The  latter,  X  12,  p.  30. 

6.  XeMa  glutinosa,  Metcalfe,  edge  of  mantle  taken  off,  showing  Uie  dorsal 

and  shell-lobes,  p.  25. 

6  a.  Generative  organs. 

6  6.  The  male  organ,  much  enlarged,  to  show  the  difference  between  this 
genus  and  MacroehlamyB,  p.  25. 
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Plats  VI. 

Pig.  1.  View  on  the  side  of  respiratory  orifice  of  Bkyaota  (?)  hrookei^  showing 
the  dorsal  lobe  and  left  shell-lobe  (i.8.l.)t  from  spirit-specimen,  nat. 
size,  p.  28. 

2.  Mantle-margin,  showing  the  contracted  right  shell-lobe  and  the  anterior 

and  posterior  right  dorsal  lobes,  p.  28. 

3.  The  right  shell-lobe,  enlarged  2*5,  viewed  from  above,  p.  28. 
3  a.  View  of  same  from  below,  nat.  sre,  p.  28. 

4.  Extremity  of  foot,  seen  from  above,  X  24,  p.  28. 

5.  Animal  removed  from  the  shell ;  spirit-specimen.      E,  retracted  eye- 

tent-acles ;  JV/,  mouth ;  P.Ap.  and  Sp.Ap.^  the  generative  aperture, 
with  the  orifices  of  the  male  organ  and  spermatheca,  nat.  size,  p.  28. 

6.  Generative  organs,  nat.  size,     h.d.,  hermaphrodite  duct ;  ALGd.y  Albu- 

men-gland ;  ov.y  oviduct ;  r.m.P.f  retractor  muscle  penis,  p.  28. 

7.  Jaw,  X  4,  p.  29. 

8.  Teeth  of  raduk,  centrals,  X  340,  p.  29. 
8fl.  Outermost  laterals,  X  340,  p.  29. 

9.  9  a.  Young  shell,  natural  size,  pp.  27,  28. 


January  20,  1891. 
W.  T.  Blanford,  Esq.,  F.R.S.,  F.Z.S.,  in  the  Chair. 

Mr.  Sclater  exhibited  specimens  of  three  species  of  Purple  Water- 
hens  {Porphyrio  poliocephalm,  P.  cceruleus,  and  P,  smaraffdonotus), 
and  made  the  following  remarks  : — 

In  1879  ('Ibis,'  1879,  p.  196)  I  pointed  out  that  the  Porphyrio 
of  Southern  Europe  {Porphyrio  hyacinthinus  of  Temminck,  but  of 
which  a  prior  name  was  cceruleus  of  Vandelli)  had  no  claim  to  the 
title  "  veterum,^  which  had  been  apph'ed  to  it  by  G.  R.  Gray  (from 
a  misunderstanding  of  a  footnote  in  S.  G.  Gmelin's  '  Reise  durch 
Russlaud '),  and  that  Mr.  Dresser  and  Mr.  Elliot  had  hoth  gone 
astray  in  following  Gray's  lead.  Furthermore  I  suggested  that  the 
bird  met  with  hy  Gmelin  in  the  south  of  the  Caspian  would  probably 
turn  out  to  be  the  Indian  species  P,  poiiocephalus,  which,  however, 
misled  by  Schlegel,  I  called  on  that  occasion  P,  pulverulentus. 

That  1  was  right  in  mj  conjecture,  and  that  the  Caspian  Porphyrio 
is  really  the  same  as  the  Indian  species,  is  now  well  known  to  us 
from  examination  of  specimens  transmitted  from  that  district  by 
Dr.  Radde,  some  of  which,  bj  Mr.  Dresser's  kind  permission,  are 
DOW  on  the  table  before  us. 

Mr.  Seebohm  ('  Ibis,'  1884,  p.  429)  was,  I  belieye,  the  first  to 
show  the  identity  of  the  Caspian  and  Indian  birds,  which  I  can  fully 
confirm  after  comparison  of  the  present  specimens  with  Indian  skins 
in  the  British  Museum. 

For  comparison  with  the  Caspian  bird  I  place  on  the  table 
examples  of  P.  cceruleus  from  Sardinia  and  Sicily  and  of  P.  emaragdo- 
nctus  from  Egypt,  kindly  lent  me  for  this  purpose  by  Mr.  E.  C. 
Taylor. 

The  latter  species,  as  is  well  known,  also  occurs  occasionally  as  a 
straggler  in  Sicily  (see  Giglioli,  '  Avifauna  ItaUca,'  p.  356).  It  is, 
I  believe,  the  only  Porphyrio  found  in  Egypt,  and  extends  into 
Southern  Africa  and  Madagascar. 
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As  regards  the  last-Darned  species,  I  wish  to  remark  that  Temminck 
was  tlie  first  to  separate  P.  tmaragdonotus  from  its  allies,  and  that 
it  ought  to  remain  under  his  name  (amended).  The  **Tafeve^*  or 
"  Poule  Sultane  "  of  Buffon,  upon  which  the  terms  madagascariensis 
and  chloronotut  were  subsequently  founded,  is  a  composite  species 
composed  of  P.  caruleus  and  P.  smaragdonotus,  and  these  names 
should  therefore  not  be  adopted. 


The  following  papers  were  read  : — 

1.  On  an  Earthworm  of  the  Genus  Siphonogaster  from  West 
Africa.  By  Frank  E.  Beddakd^  M.A.,  Prosector  to  the 
Society. 

[Reoeiyed  January  6,  1891.] 

The  Authorities  of  the  Royal  Gardens,  Kew,have  kindly  forwarded 
to  me  some  weeks  since  a  box  of  Earthworms  and  castings  from  West 
Africa. 

The  worms  were  preserved  in  spirit  and  had  been  sent  to  Kew  by 
His  Excellency  Sir  A.  Moloney,  K.C.M.G.,  Governor  of  Lagos; 
they  were  collected  in  the  Yoruba  country,  which  lies  to  the  north 
of  Lagos. 

A  recent  number  of  the  *Kew  Bulletin**  contains  a  very  note- 
worthy paper  by  Mr.  Alvan  Millson,  Assistant  Colonial  Secretary 
of  Lagos,  upon  the  habits  of  these  Earthworms,  which  he  had  him- 
self collected  and  observed. 

Unfortunately  the  state  of  preservation  of  the  worms  was  not 
good,  but  I  have  nevertheless  been  able  to  ascertain  the  genus  to 
which  they  belong,  and  to  decide  that  they  probably  form  a  new 
species  of  that  genus. 

They  are  evidently  referable  to  a  very  remarkable  African  genus, 
Siphonogaster^  which  has  been  quite  lately  described  by  Levinsen^ 
His  description,  although  necessarily  (through  the  imperfect  preser- 
vation of  the  specimen)  incomplete,  enables  me  to  describe  my  species 
as  new.     I  name  it  Siphonogaster  millsoni,  after  Mr.  Alvan  Millson. 

The  most  striking  character  of  S,  csgyptiacus^  which  is  illustrated 
in  the  plate  accompanying  Herr  Levinsen's  paper  {op,  cit.  pi.  vii. 
figs.  ],  2),  is  afforded  by  two  appendages  which  are  attached  to  the 
ventral  side  of  the  body  upon  the  xvith  or  xviith  segment.  These 
appendages  are  of  considerable  size,  nearly  one  quarter  of  the  length 
of  the  entire  worm. 

Siphonogaster  millsoni  has  the  same  appendages,  which  are  very 
much  smaller,  though  the  worm  itself  appears  to  be  longer. 

The  largest  specimen  which  I  examined  measured  about  14  inches 

»  *  Bulletin  of  Misoellaneous  Information,'  no.  46,  Oct.  1890,  pp.  238-244. 
2  "  Om  to  nye  Begnormtlaegter  fra  Aegjpten,"  Vidensk.  Meddel.  fra  den 
Naturb.  Foren.  i  Ejobenbavn,  1889,  p.  319. 
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in  lengtb,  with  a  diameter  at  the  widest  part  of  about  ^  inch.  As 
the  specimens  were  much  softened,  this  length  probably  represents 
the  extreme  length  of  the  worm  in  its  most  extended  condition. 
The  colour  was  almost  black  at  the  anterior  end ;  further  back  a 
brown  tint  predominated  ;  the  posterior  end  of  the  body  showed  in 
many  specimens  a  peculiar  dark  green  colour,  something  like  that 
of  MicroehtBta  rappii^.  The  appendages  in  question  are  as  shown 
in  the  accompanying  drawings  (woodcuts,  figs.  1,  2),  small,  not  longer 

Fig.  1. 
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Siphonogaster  millsoni. 
Tentnl  Tiew  of  anterior  segments,  showing  the  prooessee  of  segment  xriii. 

than  two  segments  ;  they  are  directed  backwards  and  appear  some- 
times as  if  they  were  adherent  along  their  whole  length  to  the 
ventral  parietes.     In  other  specimens  they  hang  freely  down. 

LeTinsen  is  in  some  little  doubt  about  the  number  of  the  segment 
to  which  the  appendages  are  attached.  In  S,  milUoni  they  arise 
without  doubt  from  the  eighteenth  segment,  close  to  each  other  and 
on  either  side  of  the  ventral  middle  line. 

Their  origin  is  from  the  middle  of  the  antero-posterior  diameter 
of  the  segment,  just  where  the  ventral  pair  of  setce  would  be  placed 
were  they  developed  upon  this  segment.  They  correspond,  in  fact, 
exactly  to  the  first  seta,  as  may  be  seen  by  an  inspection  of  the 
ventral  surface  of  the  worm  mounted  in  glycerine  on  a  slide. 

The  $et€e  of  this  species,  it  should  be  remarked,  are  in  couples, 
the  distance  between  the  individual  setae  of  each  couple  being  con- 
siderable— greater  in  the  case  of  the  ventral  couple. 

^  Beddard,  <*On  the  Amttomy  and  Systematic  Position  of  a  Gigantic  Earth- 
wtmn,  &c^*'  Trans.  ZooL  Soa  toL  zii.  p.  63,  pL  zIt. 

Proc.  Zool.  Soc.— 1891,  No.  IV.  4 
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On  the  eighteenth  segment,  as  already  mentioned,  the  ventral 
couples  are  absent,  but  the  dorsal  couples  are  present. 

The  shape  of  the  setae  is  very  characteristic  and  is  correctly  given 
by  Levinsen  (Joe,  cit,  pi.  vii.  fig.  6).  I  could  observe  no  differences, 
except  with  regard  to  size,  on  any  part  of  the  body.  Their  colour 
is,  however,  somewhat  remarkable.  The  setae  of  Earthworms  are 
generally  of  a  "  horn-yellow "  colour.  In  this  species  the  colour 
appears  to  be  much  the  same ;  but  when  a  seta  is  viewed  with  the 
light  passing  from  below  through  its  entire  length  it  appears  dis- 
tinctly red. 

The  appendages  of  the  eighteenth  segment  are  of  an  oval  form 
(fig.  2,  a,  b),  with  a  narrow  neck  connecting  them  with  the  body- 


Fig.  2. 
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Appendages  of  Siphonogaster  millsoni, 

a,  Tentral  Tiew ;  6,  lateral  view  of  segments  rdi-xx,  showing  the  processes  of 
the  body-wall  A ;  8,  setae. 

wall ;  there  was  no  trace  of  any  infolding  of  the  margins  such  as 
Levinsen  figures. 

Each  appendage  is  furnished,  as  in  S,  csgyptiacus^  with  a  number 
of  peculiar  setse,  the  shape  and  arrangement  of  which  is  rather 
different  from  that  which  characterizes  S,  cegyptiactis. 

In  that  species  there  are  three  or  four  irregular  series  of  the  setae, 
beginning  at  about  the  end  of  the  first  third  of  the  appendage  and 
reaching  to  its  very  extremity.  In  S,  millsoni  the  setae  are  disposed 
in  two  parallel  lines,  each  of  which  is  near  the  lateral  margin  of  the 
appendage ;  they  lie  upon  the  posterior  surface  of  the  appendage. 

The  setae  themselves  are  shaped,  as  in  S,  agyptiacus,  like  a  spear- 
head with  a  very  short  shaft ;  but  in  S.  milUoniy  as  shown  in  the 
accompanying   drawing  (fig.  3,  p.  51),  which  may  be  compared 
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with  Leyinsen's  figure  (loc.  cit,  pi.  vii.  figs.  3,  5),  the  "  spear-head  '* 
is  longer  than  the  shaft.  Viewed  laterally  (fig.  3,  a)  each  seta  is 
seen  to  be  curved  from  above  downwards.  Each  of  these  setsB  is 
invariablj  aocompanied  by  an  immature  seta,  the  form  of  which 
can  be  anderstood  by  reference  to  the  accompanying  sketch  (fig.  3,  c) 
without  any  detailed  description. 


A 


(j^enital  seUe  of  Siphonogaster  miUsoni. 
a^  seta  viewed  in  profile;  b,  ventral  view  of  seta ;  c,  immature  seta. 

Levinsen  naturally  regards  these  structures  as  copulatory  organs, 
but  considers  that  they  may  also  have  a  respiratory  function ;  this 
latter  would  seem  possible  on  account  of  their  large  size  and  the 
rich  plexus  of  blood-vessels  with  which  they  are  furnished. 

The  small  size  of  the  appendages  in  jS^.  milhoni  is  against  their 
performing  a  respiratory  function  in  that  species,  but  I  quite  agree 
with  liCvinsen  in  believing  that  they  are  in  all  probability  penes. 
Their  position  on  the  body  and  the  spicules  with  which  they  are 
furnished  favour  this  view. 

The  genital  setae  of  thb  Siphonog aster  bear  a  very  close  resem- 
blance to  the  genital  setse  of  NaU  elinguis,  which  have  recently  been 
figured  for  the  first  time  by  Dr.  A.  Stole ^ ;  the  spear-head  form  and 
the  proportions  between  the  head  and  "  shaft "  appear  to  be  nearly 
identic^  in  the  two  forms ;  the  curvature,  too,  exists  in  both,  though 
it  18  considerably  more  pronounced  in  Nais  elinguia  than  in  the 
worm  which  forms  the  subject  of  the  present  communication. 

This  case  of  an  Earthworm  possessing  setse  like  those  of  the  lower 
aquatic  forms  is  very  rare  ;  indeed  only  one  other  example  is  known 
to   me — that  \m,   Urochata,  in  which  Perrier  first  described  the 

^  "Pfispveaky  kn  studiu  Naidomorph,**  SB.  bohm.  GeeelUch.  1887,  p.  227. 
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general  setae  of  the  body  as  terminating  in  a  bifid  extremity  like 
those  of  the  Tubificidae  and  some  other  ^milies  of  aquatic  Oligo- 
chseta.  On  the  other  hand,  the  characteristic /-shaped  setae  of  the 
terrestrial  OUgochaeta  are  often  found  among  aquatic  genera ;  it  is 
the  converse  that  is  rare. 


2.  Notes  on  Anodon  and  Unio.  By  Oswald  H.  Latter, 
M.A.,  formerly  Berkeley  Fellow  of  Owens  College, 
Manchester,  1888,  late  Tutor  of  Keble  CoUege,  Assist- 
ant Master  at  Charterhouse.  (Communicated  by 
Frank  E.  Beddard^  M.A.,  Prosector  to  the  Society.) 

[EeoeiTed  November  13, 1890.] 

(Plate  VII.) 

The  following  observations  hare  heen  made  from  time  to  time 
during  the  last  two  years  while  working  at  Anodon  and  Unto  for 
other  purposes.  I  have  thought  it  worth  while  to  hring  them  to- 
gether and  publish  them  apart  from  the  anatomical  and  other  details 
which  1  hope  to  complete  shortly.  My  investigations  were  begun 
in  Manchester  in  1 888,  while  I  held  the  Bishop  Berkeley  Fellowship, 
and  I  may  take  this  opportunity  of  thanking  the  donor  of  that 
emolument  for  the  facilities  thereby  afforded  me  and  also  Prof. 
Milnes  Marshall  for  hb  kind  advice  and  assistance  in  many  ways. 

I.  The  Passage  of  the  Ova  from  the  Ovary  to  the  External 
Gill-plate. 

In  1830  von  Baergave  in  Meckel's  '  Archi v.'  1830,  pp.  313-352, 
an  account  of  this  process,  which  has,  so  far  as  I  can  ascertain,  been 
tacitly  accepted  by  all  later  writers  on  the  subject.  My  own  obser- 
vations have  led  me  to  somewhat  different  couclusions.  Von  Baer's 
account  is  briefly  as  follows : — The  ova  pass  along  the  inner  branchial 
passage,  being  prevented  from  falling  into  the  internal  gill-space  by 
the  labour  contractions  of  the  foot ;  thence  they  pass  into  the  cloaca, 
into  which  the  outer  branchial  passage  also  opens.  All  the  muscles 
of  the  body  are  in  a  state  of  contraction  during  the  passage  of  the 
ova,  and  furthermore  the  cloaca  is  small.  In  consequence  of  the 
muscular  contraction  the  shell  is  closed  and  the  ova  accumulate  in 
the  cloaca,  a  few  perhaps  being  emitted  into  the  water  before  the 
closure  is  complete.  The  only  direction  therefore  along  which  the 
pressure  of  ova  can  be  relieved  is  forwards  along  the  outer  branchial 
passage  and  thus  to  the  external  gill-space.  It  is  to  be  noticed  that 
von  Baer  does  not  state  that  he  has  observed  these  phenomeoa,  bat 
merely  draws  his  conclusions  from  the  anatomical  reladoos  of  the 
various  organs. 

I  have  myself  observed  the  passage  of  ova  as  far  as  the  doaca. 
The  geniul  aperture,  as  is  well  known,  ia  situated  ventral  of  and 
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somewhat  posterior  to  the  extenial  aperture  of  the  nephridium  ;  it 
is  slightly  anterior  to  the  commencement  of  the  free  detached  dorsal 
border  of  the  inner  lamella  of  the  internal  gill-plate.  The  ova  may 
be  seen  through  the  thin  epithelial  covering  on  the  dorsal  margin  ot 
the  foot,  passing  along  the  oviduct  to  the  genital  aperture.  After 
escaping  through  this  pore  they  are  conveyed  backwards  along  the 
external  surface  of  the  nephridium.  This  surface  is  densely  covered 
with  cilia  borne  upon  tall  columnar  celb,  with  a  large  oval  nucleus 
lying  in  their  lower  portion  and  resting  on  a  definite  basement 
membrane.  In  the  middle  line  of  the  nephridial  surface  the  cilia 
are  longer  and  drive  the  ova  straight  backwards  ;  towards  the 
▼entral  and  dorsal  sides  of  the  nephridial  surface  the  cilia  are  shorter 
and  drive  the  ova  obliquely  backwards  and  towards  the  Une  of  the 
longer  cilia,  so  that  the  latter  tend  to  keep  the  ova  in  the  middle 
line  where  the  ciliary  currents  are  strongest.  The  arrows  (Plate  VII. 
fig.  6)  show  the  direction  of  the  currents.  The  total  effect  of  the  cilia 
is  therefore  to  drive  the  ova  straight  backwards  along  the  middle 
line  of  the  nephridial  surface.  In  the  course  of  about  50  seconds 
an  ovum  is  thus  swept  back  to  the  slit  between  the  retractor  pedis 
muscle  and  the  point  of  fusion  of  the  internal  gill-plates.  Through 
this  slit  the  ova  pass,  meet  the  stream  of  ova  from  the  other  side  of 
the  body,  and  so  reach  the  exhalant  branchial  current  and  the 
cloaca.  The  proi^ss  goes  on  for  several  days  (10  or  11)  in  each 
individual.  This  being  the  case,  according  to  von  Baer's  theory 
the  shell  must  remain  closed  during  the  whole  of  this  period,  or,  in 
other  words,  respiration  be  suspended  for  nearly  a  fortnight.  This 
appears  to  me  incompatible  with  the  continued  life  of  the  individual. 
In  order  that  the  ova  may  reach  their  final  resting-place  there 
must  be  some  reversal  of  the  respiratory  currents.  I  was  unable  to 
detect  any  reversal  of  ciliary  currents  by  experiments  with  colouring- 
matter,  atjd  it  is  improbable  that  any  such  reversal  occurs.  I  have, 
however,  observed  (c.  infrhf  p.  55)  a  violent  reversion  of  current?, 
due,  I  believe,  to  suction,  during  the  emission  of  Glochidia.  This 
suction  is  probably  effected  by  relaxation  of  the  adductors  and 
consequent  partial  opening  of  the  shell  while  the  right  and  left 
mantle-margins  are  kept  in  contact  so  as  to  block  the  aperture  at 
all  other  parts  except  the  two  siphonal  notches,  of  which  the 
exhalant  in  particular  remains  open.  The  thickened  margins  of  the 
mantle  thus  serve  to  temporarily  close  the  aperture  between  the  two 
Talves,  and,  if  my  explanation  be  correct,  the  muscle-fi^bres  of  the 
mantle  between  the  point  of  attachment  of  the  mantle  to  the  shell 
and  its  free  border  may  tend  to  draw  the  right  and  lefl  thickened 
borders  together  in  the  middle  line,  -while  also  increasing  their 
thickness  and  offering  a  more  solid  resistance  to  the  water.  Further- 
more, when  once  the  thickened  borders  of  the  mantle  are  in 
apposition  and  the  shell  commences  to  gape,  the  pressure  on  the 
right  and  left  free  borders  will  tend  to  drive  them  even  more  closely 
together ;  for  the  line  of  the  mantle  which  is  attached  to  the  shell 
most  of  necessity  follow  the  outward  movement  of  the  valves  when 
gaping  commences,  and  the  free  borders  unite  to  form  a  bluntly 
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pointed  longitudinal  ridge  with  divergent  sides ;  the  pressure  of 
water  falls  on  these  divergent  sides  and  drives  them  together — the 
whole  structure  thus  acting  in  the  manner  of  the  mitral  valve  of  the 
human  heart.  It  is  probable  that  the  flexible  margins  of  the  valves 
are  also  driven  together  by  the  pressure  of  water.  The  diagram 
exhibited  (Plate  VII,  fig.  7)  may  make  this  clearer. 

I  am  inclined  to  think,  then,  that  a  suction  of  this  kind  is  used 
to  swiftly  draw  the  ova  forward  into  the  external  gill-plate.  Direct 
observation  on  this  point  is  well  nigh  impossible  owing  to  the  necessity 
of  disturbing  the  animal  or  even  partly  opening  the  shell  in  order  to 
ascertain  whether  or  no  ova  are  in  transit.  The  fact  that  violent 
suction  does  take  place  in  the  case  of  the  Glochidia  is  beyond  doubt ; 
the  exact  mode  of  causing  the  suction  is,  for  our  present  purpose,  of 
less  importance. 

The  question  naturally  occurs,  why  do  not  the  ova  find  their  way 
into  the  internal  as  well  as  the  external  gill  7  The  reason  is,  I 
think,  twofold.  In  the  first  place,  the  space  between  the  lamellce 
of  the  external  gill  is  considerably  greater  than  that  between  the 
lamellae  of  the  internal  gill.  In  the  second  place,  as  I  have  ascer- 
tained by  careful  dissection  of  many  individuals,  the  inner  lamella 
of  each  external  gilUplate  extends  further  towards  the  dorsal  surface 
than  the  outer  lamella  of  each  internal  gill-plate,  and  stretches  over 
towards  the  middle  line  so  as  to  greatly  diminish  or  even  totally 
close  the  aperture  leading  into  the  space  within  the  internal  gilL 
In  some  cases  the  inner  lamellae  of  the  external  gill-plates  of  the 
right  and  left  sides  actually  come  in  contact  with  one  another  in  the 
median  line  posteriorly  \ 

The  diagram  (Plate  YII.  ^g,  8),  which  is  a  modification  of  Lan- 
kester's  diaeram  (Encycl.  Brit.  9th  ed.,  Art.  *'  MoUusca,"  fig.  135  d, 
p.  690),  will  make  these  relations  clearer. 


II.  The  Attachment  of  the  Glochidia  to  the  Parent  GUI-plate. 

It  is  well  known  that  the  epithelium  of  the  external  gill-plate 
secretes  a  nutritive  mucus  in  which  the  young  are  imbedded  and 
thus  retained  within  the  gill.  This  mode  of  attachment  is,  however, 
not  permanent ;  for  if,  as  is  often  the  case,  the  Glochidia  are  retained 
for  a  long  time  after  they  have  attained  maturity,  a  large  number 
escape  from  their  egg-capsules,  and  the  so-called  "  byssus,"  becoming 
entangled  in  the  gill-filaments  and  bars  of  concrescence,  serves  to 
secure  them  until  they  are  forcibly  expelled  from  the  parent.  I 
have  found  that  the  number  of  Glochidia  in  any  given  parent  which 
have  escaped  from  their  egg-capsules  varies  with  the  period  during 
which  they  have  been  retained  since  the  attainment  of  pre-parasitic 
maturity.  It  thus  appears  that  as  the  nutritive  mucus  is  used  up, 
and  its  power  of  retaining  the  Glochidia  within  the  gill  is  therefore 

1  This,  of  course,  applies  only  to  the  poet-pedal  portion  of  the  gill-platen. 
In  the  region  of  the  foot  the  "  labour  contractions  "  close  the  space  b^ween  the 
lamellflB  of  the  internal  gill,  as  stated  by  von  Baer. 
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diminisbedy  a  secoDdarj  mode  of  attacbment  becomes  ot  all- 
importance  and  is  famisbed  no  longer  by  the  parent  but  by  tbe 
adult  members  of  tbe  Glocbidian  family,  in  wbose  neigbbonrbood 
the  mucus  has  been  cbiefly  absorbed  and  who  alone  are  provided 
witb  fully  developed  byssus-filaments.  This  phenomenon  is  the 
more  interesting  as  furnishing  yet  another  case  of  prolonged  attach- 
ment to  the  parent  of  the  young  of  freshwater  animals  (vide  Sollas, 
**  On  tbe  Origin  of  Freshwater  Faunas,"  Scientific  Transactions  of 
tbe  Royal  Dublin  Society,  vol.  iv.  ser.  ii.,  1886). 

III.  j^fitMMoii  o/'Glocbidia. 

Tbe  female  AnocUm  is  usually  stated  to  retain  tbe  Glochidia 
within  tbe  external  gill-plates  until  fish  are  in  the  neighbourhood. 
This  is  certainly  not  always  the  case,  for  Qlochidia  were  frequently 
emitted  in  large  masses  and  long  cords  afler  I  bad  gently  stirred 
tbe  water  in  which  tbe  Anodons  were  lying.  Scbierholz  ('*  Entwick. 
der  Unioniden,"Denk.  d.  kais.  Akad.  d.  Wiss.  1889,  Iv.  pp.  183-214) 
states  that  nodular  ejection  of  Glochidia  is  abnormal,  due  to  imper- 
fect aeration  of  the  water  and  necessity  of  using  the  outer  gill  for 
respiratory  purposes,  that  normally  ejection  takes  place  singly  with 
the  egg-capsules  (cast  off),  which  float  off  and  leave  the  larvae  in 
masses  on  the  bottom.  I  fear  I  am  unable  to  endorse  this  account 
tn  ioto ;  nodular  ejection  undoubtedly  is  abnormal,  but  ejection  in 
cords  I  have  always  found  to  occur  in  healthy  individuals  supplied 
witb  well  aerated  water,  and  on  one  occasion  have  seen  it  occur  in 
an  undisturbed  Anodon  in  its  native  water.  It  would  seem  that 
any  disturbance  of  the  water  irrespective  of  fish,  if  not  too  violent, 
provokes  emission  of  the  Qlochidia  in  a  perfectly  normal  manner. 

It  is  important  to  notice  that  tbe  parent  is  able  to  draw  back 
within  the  shell  the  long  slimy  masses  of  Glochidia  even  after  they 
have  been  ejected  a  distance  of  2  or  3  inches.  Tbe  importance  of 
this  fact  I  have  already  mentioned  in  dealing  with  the  transit  of  ova. 
I  observed  the  Glochidia  on  several  occasions,  in  both  Anodon  and 
LTmo,  thus  forcibly  made  *'  to  enter  a  second  time  into  their  mother's 
womb." 

IV.  Alleged  Swimming  of  Glochidia. 

Tbe  belief  that  Glochidia  can  swim  by  clapping  tbeir  valves  to- 
gether "like  Pecten  or  Lima"  appears  to  be  very  general  in  this 
country,  in  spite  of  frequent  denials  (e.  g.  Scbierholz,  loc.  cit.). 
The  extent  of  the  swimming-powers  consists  solely  in  ''swimming 
to  the  bottom " ;  in  other  words,  Glochidia  cannot  swim,  A 
Glochidium  normally  lies  at  the  bottom  of  the  water  on  its  dorsal 
surface,  tbe  ventnd  surface  being  upwards  and  tbe  "byssus" 
(so-called)  streaming  up  into  the  water  above.  In  this  position  the 
GlochicUum  lies  powerless  to  move  in  any  direction,  and  here,  too,  it 
dies  unless  a  convenient  '*  host"  is  in  some  way  brought  in  contact 
with  its  '^byssus."  If  tbe  water  is  disturbed  tbe  Glochidia  are 
carried  about  by  currents,  but  soon  fall  to  tbe  bottom  again  and  are 
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entirely  anable  to  make  headway  in  any  direction,  even  when  they 
are  thus  temporarily  suspended  in  mid-water. 

The  Glochidia  are  evidently  peculiarly  sensitiye  to  the  odour  (?) 
of  fish.  The  tail  of  a  recently  killed  Stickleback  thrust  into  a 
watch-glass  containing  Glochidia  throws  them  all  into  the  wildest 
agitation  for  a  few  seconds  ;  the  valves  are  violently  closed  and  again 
opened  with  astonishing  rapidity  for  15-25  seconds,  and  then  the 
animals  appear  exhausted  and  lie  placid  with  widely  gaping  shells — 
unless  they  chance  to  have  closed  upon  any  object  in  the  water 
(e,  g.  another  Glochidium),  in  which  case  the  valves  remain  firmly 
closed.  I  found  this  excitement  very  useful  in  procuring  Glochidia 
widely  open.  Flooding  with  hot  corrosive  sublimate  kills  them 
instantly  and  the  shells  remain  apart. 

V.  Relation  of  Glochidium-«Atf//  to  Shell  of  Adult. 

So  long  ago  as  1825  it  was  pointed  out  by  Pfeiffer  (Naturg. 
deutscher  Land-  und  Siisswasser-Mollusken,  Weimar,  1825),  and 
more  recently  by  Kobelt  and  Heynemann,  that  the  shell  of  the 
Glochidium  sits  like  a  saddle  over  the  dorsal  and  lateral  surfaces  of 
the  shell  of  the  young  Anodon  or  may  be  seen  in  uninjured  specimens 
close  to  the  hinge-line.  It  has  not,  however,  been  noticed,  so  far 
as  I  can  ascertain,  that  this  temporary  situation  of  the  Glochidium- 
shell  has  a  permanent  effect  upon  the  shape  of  the  adult  shell.  This 
effect  will  be  at  once  apparent  on  referring  to  Plate  VII.  figs.  2-5. 

About  101  days  after  first  attachment  to  the  host  and  25-30  days 
after  quitting  the  host,  the  shell-teeth  of  the  Glochidium-s^i^M  project 
ventrally  towards  the  median  line,  and  as  a  consequence  impinge 
upon  the  ventral  border  of  the  at  present  soft  shell  of  the  adult  at 
a  point  about  halfway  along  its  length,  the  result  being  that  at  this 
point  the  permanent  shell  is  prevented  from  growing  so  fast  as  else- 
where. The  permanent  shell  at  this  stage,  therefore,  has  its  other- 
wise symmetrical  curve  sharply  interrupted  by  an  irregular  notch 
pointing  towards  the  dorsal  surface  (vide  figs.  2  <&  3).  This  notch, 
in  the  vast  majority  of  cases,  persists  through  life  and  causes  a  slight 
dorsal  turn  of  the  curves  marking  the  lines  of  growth  at  a  point 
roughly  halfway  along  their  length,  but,  as  a  rule,  slightly  nearer 
the  posterior  border  of  the  shell.  In  each  successive  line  of  the 
growth  the  notch  becomes  of  greater  antero-posterior  and  less  dorso- 
ventral  extent,  thus  tending  to  become  less  evident  and  to  disappear. 
The  notch  can  therefore  be  seen  most  easily  near  the  hinge-line 
(i.  e.  on  the  first  lines  of  growth)  in  those  shells  which  have  escaped 
corrosion.  In  15  species  of  Unio  belonging  to  the  Collection  of 
Admiral  Sir  John  Harvey  in  the  University  Museum,  Oxford,  this 
notch  is  evident  and  undoubtedly  caused  in  the  way  above  described ; 
it  is  perhaps  present  in  2  others  (  U.  cylindricus  and  (7.  triangularis)^ 
and  is  quite  clear  also  in  6  species  of  Anodon.  The  figures  given 
by  Chenu  in  his  'Manuel  de  Conchyliologie,'  and  by  M.  Henri 
Drouet,  '^  Unionidae  du  Bassin  du  Rhdoe,"  M^m.  de  TAcad.  des  Sci. 
Arts  et   Belles-Lettres  de   Dijon,    (4)  i.   1888-89,  pp.  27-113, 
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pis.  L-iii.y  show  the  notch  almost  without  exception.  I  do  not  rely 
stroQglj  on  these  figures  for  this  particular,  as  many  irregularities 
of  curvature  occur,  owing  to  individual  injury  at  some  period  of  life, 
and  it  is  necessary  to  examine  each  specimen  personally  before 
deciding  whether  the  notch  figured  can  in  every  case  be  assigned  to 
the  Glochidian  shell-teeth. 

I  may  take  this  opportunity  of  corroborating  Schierholz's  state- 
ment {loc.  eit,),  concerning  the  absence  of  sexuu  distinction  in  the 
shape  of  the  shell.  It  is  commonly  believed  that  the  shell  of  the 
female  is  far  more  convex  and  of  greater  traosverse  diameter  than 
that  of  the  male.  Thb  is  not  the  case :  there  is  no  point  by  which 
the  shell  of  the  female  can  be  distinguished.  On  several  occasions 
I  have  requested  persons  professing  to  be  able  to  distioguish  the 
sexes  in  this  way  to  select  a  few  males  from  my  stock:  out  of  19 
thus  selected  on  various  occasions  only  one  proved  on  dissection  to 
be  of  the  male  sex,  whereas  on  one  occasion  a  small  U,  pictorum, 
which  was  selected  as  **  undoubtedly  female "  turned  out  to  be  a 
male !  I  have  invariably  found  males  very  rare  and  was  long  unable 
to  procure  one  ;  for  instance,  of  50  Anodons  dredged  from  a  small 
pond  in  Norfolk,  and  averaging  between  3  and  4  inches  in  length, 
only  two  were  males ;  the  same  was  true  for  Anodons  and  Unios 
collected  out  of  the  canal  at  Oxford,  though  here  the  proportion  of 
males  was  slightly  higher.  So  rare  in  fact  were  the  males  and  so 
small  were  the  majority  of  them,  that  I  was  tempted  to  believe  that 
Anodon  is  hermaphrodite,  functioning  in  early  life  as  male  and  later 
as  female  ;  I  made  several  experiments  to  investigate,  this  point,  but 
obtained  no  evidence  on  either  side.  Stress  of  work  has  prevented 
me  from  making  any  further  search  iu  this  direction. 


YI.  The  Cilia  on  the  Foot  of  Toung  Anodon. 

While  observing  young  Anodons  of  3-6  weeks  old  (dating  from 
the  end  of  parasitic  life),  I  was  struck  by  the  peculiar  movements  of 
the  cilia  covering  the  foot.  While  the  animal  is  in  motion  the  foot 
is  first  protruded  somewhat  slowly  until  it  stretches  a  considerable 
distance  in  front  of  the  anterior  margin  of  the  shell,  the  cilia  all 
the  while  moving  with  great  rapidity  and  appearing  to  "  feel  the 
way."  The  foot  having  been  protruded  to  its  utmost  extent,  the 
shell  is  drawn  forward  by  a  rapid  muscular  contraction.  As  soon 
as  this  contraction  commences,  the  cilia  suddenly  cease  moving  and 
stand  out  from  the  surface  like  the  bristles  of  a  brush  abscuutely 
motionless  and  rigid.  This  condition  is  maintained  until  the  foot 
again  commences  to  glide  forward.  I  can  offer  no  suggestion  as 
to  the  meaning  or  cause  of  this  apparent  rigidity  other  than  that 
the  appearances  are  as  though  the  pressure  within  the  epithelial 
cells  becomes  so  great  that  the  cilia  cannot  assume  any  other  position 
than  one  perpendicular  to  the  surface,  and  forming  a  continuation  of 
the  long  axis  of  the  cells  on  which  they  are  severally  earned. 
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YII.  Glochidia  distasteful  to  Fish. 

All  fisb  with  which  I  ha^e  experimented,  viz.  Perch,  Loach,  Stickle- 
back, Minnow,  have  a  strong  dislike  for  Glochidia  as  an  article  of 
food.  They  frequently  seize  a  mass  of  Glochidia  floating  in  the 
disturbed  water,  but  the  mass  is  no  sooner  within  the  mouth  than  it 
is  forcibly  and  emphatically  rejected,  being  spit  out  to  a  considerable 
distance  and  very  rarely  (only  once)  attempted  again.  I  do  not 
think  that  it  is  the  irritation  caused  by  Glochidia  attaching  them- 
selves  to  the  inside  of  the  mouth  which  makes  the  fish  behave  thus, 
for  I  killed  six  fishes  which  had  tasted  Glochidia  within  ten  minutes 
of  making  the  experiment,  and  in  only  one  of  them  did  I  find  a 
Glochidium  attached  to  the  mouth.  There  must,  1  think,  be  some 
unpleasant  odour  or  taste  about  the  Glochidia ;  or  possibly  the 
"  byssus,"  the  shell-teeth,  or  both  these  latter  combined,  may 
serve  to  make  the  Glochidia  uninviting  morsels. 

VIII.  Powers  of  Resistance  of  Adult  Anodon  and  Glochidia. 

An  adult  Anodon  will  live  for  at  least  a  week,  in  cold  weather, 
after  it  has  been  removed  from  the  shell.  I  consider  the  animal 
alive  so  long  as  the  cilia  are  beating  and  the  heart  is  pulsating  or 
capable  of  responding  to  a  moderate  stimulus.  The  Glochidia  will 
live  for  a  day  or  two  within  the  gill  of  an  apparently  dead  parent. 
I  was  very  much  interested  to  notice  one  morning  after  a  severe 
frost  that  the  water  in  the  dissecting-dish  where  an  Anodon  lay 
removed  from  its  shell  was  completely  frozen.  I  allowed  the  frozen 
mass  to  thaw  gradually,  and  then  examined  the  animal  and  its 
Glochidia ;  both  were  quite  alive  and  none  the  worse  for  their 
severe  exposure.  I  allowed  the  same  animal  and  its  young  to  be 
again  frozen  the  following  night,  and  obtained  the  same  result.  This 
power  of  being  frozen  and  recovering  must  be  of  great  importance 
in  preserving  the  species  in  many  of  our  shallower  ponds  and  streams 
which  are  frequently  frozen  to  the  bottom  in  severe  weather. 

EXPLANATION  OF  PLATE  VIL 

Fig.  1.  Diagram  of  Anodon  to  show  course  of  ova.  The  left  mantle-flap  has 
l]«en  reflected  towards  the  dorsal  surface  and  also  the  left  gill-plates. 
The  free  dorsal  margin  of  the  inner  lamina  of  the  internal  gill-plate 
lias  been  turned  up  to  show  the  surface  of  the  nephridium  (organ  of 
Bojanus).  o,  external  nephridial  aperture ;  b,  genital  aperture ; 
c,  reflected  free  portion  of  dorsal  margin  of  inner  lamina ;  a,  ciliated 
external  surface  of  nephridium ;  e,  retractor  pedis  muscle ;  /,  ezhalant 
sipbonal  notch ;  (/(f,  probe  passed  through  from  lower  to  upper 
division  of  subpallial  chamber,  passing  out  at  /;  A,  oviduct  The 
arrows  indicate  the  direction  in  which  the  ova  pass. 

2.  Ventral  view  of  shell  of  young  Anodon,  101  days  after  first  attachment 

to  host  and  about  25-30  days  ailer  the  end  of  parasitic  life.  The 
Glochidium-theU  is  shovni  outside  the  permanent  shell,  and  the  shell- 
teeth  project  inwards  towards  the  middle  line  in  such  a  way  as  to 
press  upon  and  constrict  the  permanent  shell  at  a  point  about  half- 
way along  its  length. 

3.  Lateral  view  of  somewhat  older  Anodon. 
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Figi.  4  4  5.  Lateral  and  dorsal  Tiews  respeotiyelj  of  left  yalre  of  small  adult 
UniOf  showing  the  notches,  x,  produced  on  each  line  of  growth  bj 
the  prerious  oonBtri^tion  caused  by  the  shell-teeth  of  the  Glochidium-' 
shell 

fig.  6.  Diagram  to  show  the  direction  of  dliarj  currents  on  external  surface  of 
nephridium. 

7.  Diagram  to  show  Talyular  action  of  Tentral  edge  of  mantle-flaps. 

a,  a',  right  and  left  Talres  of  shell ;  6,  V,  right  and  left  mantle-folas  ; 

c,  c\  thickened  margins  of  6,  6' ;  d,  cP,  lines  of  attachment  of  6,  b'  to 
a,  a'.    The  arrows  indicate  the  direction  of  water-pressure. 

8.  Diagram  of  relation  of  ^ill-lamelke  to  show  how  the  ova  are  prevented 

from  falling  into  the  internal  gilL    a,  visceral  mass ;  c,  mantle-flap ; 

d,  axis  of  gill ;  f ,  inner,  er,  outer  lamella  of  external  gill-plate ; 
/f  outer,  /r,  inner  lamella  of  internal  gill-plate ;  at,  line  of  con- 
eresoence ;  t,  suprabranohial  space  of  subpallial  chamber. 


3.  On  Butterflies  collected  in  Tropical  South-western  Africa 
by  Mr.  A.  W.  Eriksson.  By  Roland  Trimen^  F.R.S., 
&c..  Curator   of    the    South-African  Museum^   Cape 

Town. 

[Beceiyed  December  8, 1890.] 

(Plates  VIII.  &  IX.) 

Well  known  for  his  many  years'  experience  as  explorer  and  hunter 
in  the  tropical  Interior,  and  for  the  zeal  and  success  with  which  he 
has  collected  and  ohserred  the  ornithological  fauna,  Mr.  Axel  W. 
Eriksson  has  latterly,  at  my  instance,  turned  his  attention  to  the 
insects  inhabiting  the  less  known  tracts.  The  collection  of  which 
the  Butterflies  now  under  notice  formed  the  larger  part  was  made 
by  him  during  six  months — ist  August,  1887,  to  25th  January, 
1888 — spent  in  trsTelling  between  Ehanda,  in  the  Southern  Ombuela 
(or  Ambuella)  country,  and  Omborom bongo,  in  Central  Damara- 
land. 

The  country  trayersed  may  be  said  in  general  terms  to  be  bounded, 
except  to  the  South-west,  by  the  rivers  Cunene,  Okavango,  and 
Omaramba-Oamatako,  and  it  extends  from  North  to  South  over 
about  five  and  a  half  degrees  of  latitude  (15''  1 5'  to  20""  45'  S.),  and 
from  West  to  East  almost  the  same  of  longitude  (15°  to  21°  20'  E.). 
The  route  pursued  and  the  time  spent  in  each  locality  appear  from 
Mr.  Eriksson's  notes  to  have  been  as  follows,  viz. : — Omrora,  '*  be- 
tween Ovaqaenyama  and  Ombuela,"  1st  to  25th  August ;  Ehanda, 
26th  August  to  30th  September ;  Humbe,  Cunen^  River,  October ; 
Omrora  again,  November ;  Otiembora,  20th  November  to  3rd  De- 
cember ;  the  course  of  the  Okavango  River,  '*  between  the  tributaries 
Omaramba-Caronga  and  Omaramba-Oamatako,"  December;  the 
course  of  the  Omaramba-Oamatako,  "  between  its  junction  with  the 
Okavango  and  Otjitoe,"  2nd  to  14th  January,  1888 ;  and  the  course 
of  the  same  jiver,  "  between  Otjitoe  «md  Omborom  bongo,"  15th  to 
25th  January.      This  route  is  remote  from  the  sea-coast,  never 
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approachmg  it  witbin  200  miles,  while  its  most  eastern  point  (on 
the  OkaTAngo)  is  distant  from  it  more  than  600  miles. 

Hitherto,  except  to  some  extent  as  regards  Southern  Damara- 
land,  the  Rhopalocera  of  this  territory  have  been  very  little  known, 
and  it  is  thus  of  interest  to  place  on  record  a  complete  list  of  the 
species  met  with  by  Mr.  Eriksson,  with  notes  of  any  variation 
observed  in  the  case  of  species  already  described,  and  descriptions 
of  those  forms  which  appear  to  be  new  to  science. 

The  collection,  consisting  entirely  of  pinned  specimens,  arrived  in 
excellent  condition.  I  have  found  it,  on  careful  examination,  to 
contain  125  species,  thus  distributed  among  the  several  families  and 
subfifunilies,  viz. : — NymphalidsB  (Danainse  1,  Satyrinae  2,  Acrae- 
inse  12,  Njmphalinse  23),  38 ;  Lycaenidse,  40  ;  Papilionidse 
(Pierinse  22,  Papilioninse  4),  26  ;  Hesperids,  21. 

As  was  to  be  expected  from  its  geographical  position,  and  from 
the  absence  of  any  intervening  barrier  of  importance,  this  country 
exhibits  in  its  butterflies  very  intimate  alliance  with  extra-tropical 
Southern  Africa,  97  (or  nearly  four-fifths)  of  the  species  being 
common  to  both  territories.  Although  the  northernmost  part  of 
the  country  collected  in  is  adjacent  to  the  most  southern  province 
of  Angola  (Mossamedes),  there  seems  to  be  community  of  species 
to  but  a  small  extent,  only  26  of  Mr.  Eriksson's  species  appearing 
in  Mr.  Druce's  list  (Proc.  Zool.  Soc.  1875,  p.  406)  of  Angolan 
butterflies  collected  by  the  late  Mr.  J.  J.  Monteiro,  and  Dewitz  (Nov. 
Act.  Leop.-Carol.  Deutsch.  Akad.  1879)givins  but  32  of  them  among 
those  brought  by  Pogge  from  Central  Angola.  It  is  further  very 
noticeable  that  the  characteristic  tropical  West-African  genera 
Eiymnias^  Erffolis,  Qodartia^  Eurj/phene,  Euphtedra,  Aterica, 
Harma^  Abisara^  and  Epitola,  all  of  which  have  Angolan  represen- 
tatives, are  entirely  absent  from  Mr.  Eriksson's  collection. 

At  the  same  time  it  must  be  remembered  that  the  series  brought 
together  by  Mr.  Eriksson  contains  the  captures  of  only  a  single 
half-year,  and  so  cannot  be  looked  upon  as  completely  illustrating 
what  the  country  produces.  In  remarkable  contrast  to  the  Lycae- 
nidee,  which  are  the  best  represented  group,  the  Saiyrina  and 
Papilionifue  seem  to  be  singularly  few. 

Of  the  28  species  not  known  to  occur  in  extra-tropical  areas,  1 1 
appear  to  be  undescribed,  viz. : — 

(Nymphalidse.) 
(Acreina,) 

Acraa/elina. 
„      onerata. 
„      ambigua. 

(Lyceenidee.) 

Deudorix  obscuratus, 
Aphnaus  erikssoni, 
„        modestus, 
ZeritiM  damarentU. 
Erikssonia  (u.  g.)  acraina. 
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(HesperidflB.) 

Pyrgu9  seceasus, 
Pamphila  obumbraia, 
„         occulta. 

One  of  these  is  the  type  of  a  Dew  genus  of  Ljcsenidse,  near 
Zeritis,  which  I  have  called  Erikssonia  after  its  discoverer.  Next 
to  E.  acngina^  the  most  remarkable  of  the  new  forms  is  Aphnaus 
erikstoni^  in  which,  while  the  stmctund  characters  agree  with  those 
of  the  more  brilliantlj  ornamented  section  of  the  genus,  the  colour- 
ing is  quite  unique  and  exceptionally  plain  on  both  surfaces  of  the 
wings. 

In  addition  to  the  new  species,  I  have  noted  two  marked  varieties, 
vix.  in  the  cases  of  Crcnis  natalensis,  Boisd.,  and  Papilio  tnorania^ 
Angas.  Seasonal  dimorphism  is  more  or  less  strongly  indicated  in 
the  cases  of  Aeraa  atolmiSf  Hypolyctena  caculus,  Aphn€eu9  ho- 
wteyeri,  Herp^enia  eriphia,  Teracolus  subfaaciaius,  and  Callidryas 
fiortUa. 

Among  the  16  remaining  species  not  known  to  extend  into  extra- 
tropical  Southern  Africa,  4  are  recorded  besides  from  Angola  only, 
3  from  the  Upper  Zambesi,  1  each  from  the  Umvuli  (Mashuna- 
land).  Lake  Nyassa,  Lake  Victoria  Nyanza,  and  Querimba  ;  4  others 
combine  in  their  distribution  two  or  more  of  the  above-mentioned 
localities ;  and  the  last  {Charaxca  ephyra)  ranges  from  Mashuna- 
land,  south  of  the  Zambesi,  to  Casamanza,  in  between  12^  and  13^ 
N.  lat.  on  the  West  Coast. 

The  rarer  or  more  interesting  previously  described  species  are : — 
Jcraa  atolmis,  J.  atergaiiSf  A,  asema,  Crenis  bengueUe,  Crenis 
Concordia,  Pseudacraa  poggei,  Charaaes  guderiana,  Aphnaus  vie- 
torue,  A.  homey cri,  and  Abantis  zambcsina. 

Family  NYHPBALiDiB. 
Subfamily  Danainjb. 
Genus  Danais,  Latr. 

1.  Danais  cbrysippvs  (Linn.). 

Omrora  (August)  and  Ehanda  (September). 

The  nine  examples  (only  one  $  )  are  all  of  the  ordinary  typical 
form,  but  small,  the  largest  expanding  3  in.  3  lin.,  and  the  smallest 
only  2  in.  7  lin. 

Subfamily  SATYRiNiS. 
Genus  Ypthima,  Westw. 

2.  TpTHIMA  A8TEROPE  (Klug). 

Omrora  (AugustX  Ehanda  (August  and  September),  and  Oka- 
vango  River  (December). 

With  the  exception  of  a  single  dwarf  male  from  the  Okavango  Blver, 
the  twenty  examples  (twelve  ^ ,  eight  $  )  are  larger  than  usual  (exp. 
aL  1  ID.  &-9  lin.),  and  of  a  paler,  more  hoary  grey  on  the  underside 
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specially  on  the  hind  wing,  where  the  dark  yermiculated  striola- 
tion  is  less  developed,  and  omy  the  mediae  brownish  stria  apparent. 
The  ocellus  of  the  fore  wing  varies  much  in  form  and  size,  and  the 
same  is  the  case  as  regards  the  ocelli  of  the  hind  wing,  which  also  in 
number  vary  on  the  upperside  from  one  to  three,  and  on  the  under- 
side from  two  to  ^Ye  (some  or  all  of  these  latter  being  often  minute, 
or  even  reduced  to  scarcely  perceptible  fuscous  dots).  There  can, 
1  think,  be  no  doubt  that  the  specimens  under  notice  constitute  a 
variation  identical  with  F.  granulosa^  Butl.  (Ann.  &  Mag.  Nat.  Hist. 
5th  series,  xiL  p.  101,  1883),  from  Victoria  Nyanza. 

Grenus  Psexjdonympha,  Wallengr. 
3.  Pseudonym PHA  bera  (Hewits.). 

Tphthima  bera,  Hewits.  Ent.  M.  Mag.  xiv.  p.  107  (1877). 

Neoccenyra  *  duplex,  Butl.  Proc.  Zool.  Soc.  1885,  p.  758. 

Okavango  River,  between  Omaramba-Carongo  and  Omaramba- 
Matako  (December)  :  Omaramba-Matako  (January). 

Fourteen  examples  (nine  6 ,  ^^e  $ )  were  taken  on  the  Oka- 
vango, and  one  $  on  its  tributary  the  Omaramba  Matako. 

I  have  referred  to  this  Paeudonympha  in  '  South- African  Butter- 
flies'  (vol.  i.  p.  82  note,  and  vol.  iii.  p.  395),  mentioning  its 
relationship  to  P.  natalii,  Boisd.,  and  its  distinguishing  features. 
Mr.  Eriksson's  specimens  differ  a  little  from  those  taken  by  Mr. 
Selous  on  the  Shashani  River,  in  Matabele-land,  in  the  size  and 
form  of  the  subapical  pale  rufous  patch  of  the  fore  wing,  which  in 
both  sexes  is  less  extended  inferiorly  (in  male  not  far  below  second 
median  nervule,  and  in  female  attaining  first  median  nervule  in  one 
example  only),  more  rounded  inwardly,  and  externally  much  more 
sharply  indented  by  the  dark  edging  line  near  its  lower  extremity. 
In  the  female  examples  the  smaller  patch  in  the  hind  wing  is  also 
less  developed  about  the  ocelli. 

Besides  its  close  alliance  with  P.  natalii,  Boisd.,  this  butterfly  is 
also  nearly  related  to  P.  net/a,  Wallengr.  (see  *  South- African 
Butterflies,'  i.  p.  79,  pi.  7.  f.  2),  but  easily  recognized  by  its  deeper 
basal  and  paler  hind-marginal  colouring,  the  ferruginous  outer  ring 
of  the  iris  of  the  ocelli,  the  totally  different  shape  and  external  dark 
edging  of  the  pale  rufous  subapical  patch  of  the  fore  wing,  and  the 
dark  submarginal  streak  in  the  hind  wing,  as  well  as  that  close  to 
hind-margintd  edge  in  both  wings.  On  the  underside,  also,  T,  bera 
exhibits  in  the  hind  wing  two  well-marked  (subbasal  and  median) 
dark  strise  wholly  wanting  in  T.  neita,  and  very  much  more  developed 
subbasal  ferruginous-rufous  marks  on  costa  and  inner  margin. 

^  I  am  of  opinion  that  this  genua  cannot  be  adopted,  all  tbe  characten  giyen 
as  distinctive  by  the  founder — while  they  separate  it  from  Camyra — ^being 
identical  with  those  presented  by  Pseudonympha, 

Hewiteon's  description  is  not  sufficiently  detailed  to  allow  of  eertainiy 
identifying  his  Yphtnima  bera  with  Mr.  Butler's  species.  Should  oomparison 
with  the  type  prove  the  two  to  be  distinct,  Mr.  Srilusson's  specimens  will  stand 
as  Paeudonympha  duplex  (Butl.). 
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Subfamilj  AcRifiiNis. 
Genas  AcRiBA«  Fabr. 
4.  AcRAA  ATOLMis,  Wcstw.    (Plate  VIII.  figs.  1  d ,  2, 3  $ ,  4  cJ .) 

d.  Acraa  atolmU,  Westw.^  App.  Oates'  '  Matabele-land«  &c.* 
p.343,  pi.  F.  ff.  3,  4(1881). 

Var.  $ .  Jeraa  acontias,  Westw.  1.  c.  p.  345,  pi.  F.  ff.  7,  8. 

Omrora  (Ist  to  25th  August,  and  [var.  acontias]  November), 
Ehanda  (26th  August  to  30th  September).  Otiembora  (20th  Novem- 
ber to  2nd  December  [var.  aeon/to^]),  and  Okavango  River  (Decem- 
ber [var.  aconlias]). 

The  male  figured  and  described  by  Prof.  Westwood  was  evidently 
not  only  faded  (the  fate  of  all  red  Acraa  within  a  few  months  after 
death)  but  discoloured.  The  twenty  male  examples  collected  by 
Mr.  Eriksson,  exhibited,  on  16th  July,  1888  (from  ten  to  eleven 
months  after  capture),  an  upperside  of  uniform  vivid  vermHion-red 
with  a  very  Blight  rosy  surface-gloss ;  while  on  the  underside  the 
greater  part  of  the  fore  wing  and  the  basal  internervular  marks  of 
the  hind  wing  were  of  a  soft  rose-pink,  and  the  internervular  rays 
in  the  outer  part  of  both  wings  were  reddish  orange  (as  shown  in 
Westwood's  figure  of  the  underside  of  the  female  Acontias),  Judging 
from  my  experience  of  other  red  Acraa,  the  living  A,  atolmis  must 
be  of  extreme  brilliancy  of  colour,  seeing  how  exceptionally  rich  and 
intense  the  red  remains  in  specimens  nearly  a  year  old. 

The  spots  on  the  upperside  of  the  male  present  considerable 
variation  in  size  and  development :  in  the  fore  wing,  the  spot  nearest 
the  posterior  angle  varies  much  in  size,  and  in  three  examples  is 
obsolescent,  and  in  four  other  specimens  there  is  a  small  additional 
subbasal  spot  below  median  nervure,  while  two  of  the  last-mentioned 
four,  and  two  other  examples,  also  display  a  more  or  less  distinct 
inner-marginal  spot  (as  usual  in  the  var.  acontias)  beyond  the 
middle ;  in  the  hind  wing  both  the  subbasal  and  median  series  of 
small  spots  exhibit  every  gradation  from  full  development  and 
number  (4  and  6  respectively)  to  fragmentary  indication  by  two  or 
three  scarcely  perceptible  dots.  On  the  underside  this  variation  is 
not  so  great,  the  basal  and  subbasal  spots  of  the  hind  wing  especially 
being  pretty  constant. 

The  female,  of  which  10  examples  were  taken  by  Mr.  Eriksson, 
agrees  with  the  most  strongly-marked  males  in  all  the  black  spots, 
but  exhibits  an  entirely  opposite  constancy  in  those  markings ;  only 
one  of  the  two  occasional  additional  spots  (that  on  inner  margin  of 
fore  wing)  occurring  in  one  specimen.  The  colouring  is,  however, 
not  only  very  different  from  that  of  the  male  but  also  highly  variable, 
from  dull  reddish  ochreous  to  almost  ashy  brownish  grey,  the 
intermediate  examples  being  dull  ochreous-brown  with  a  rufous 
tinge.  In  the  fore  wing,  the  apical  area  is  duller  and  also  marked 
by  indistinct  internervular  dull  ochreous  rays,  while  on  the  inner 
edge  (immediately  beyond  the  four  or  five  upper  spots  of  the  discal 
series)  there  is  an  oblique  ill-defined  bar  of  paler  ground-colour, 
which  becomes  more  expressed  in  the  darker  examples,  until  in  the 
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darkest  it  is  wkitUh  and  conspicuous.  On  the  underside,  the  pattern 
is  in  complete  agreement  with  that  of  the  male,  except  that  in  all 
examples  there  is  more  or  less  narrow  representation  of  the  whitish 
suhapical  bar  in  the  fore  wing ;  but  the  colouring  is  always  very 
much  duller,  varying  in  accordance  with  the  tint  of  the  upperside, 
until  in  the  darkest  example  there  remains  no  trace  of  the  pink 
colouring  observable  in  the  more  reddish  specimens. 

I  place  A,  aeontias,  Westw.,  as  a  variety  of  A,  atolmis^  because 
the  material  (10  male  and  7  female  examples)  afforded  by  Mr. 
Eriksson's  collection  makes  its  separation — warrantable  enough 
when  only  a  single  female  example  was  forthcoming — no  longer 
possible.  The  mides  are  of  a  rather  less  vivid  red  than  the  typical 
male  atolmU^  the  females  of  similar  variable  dull  reddish-ochreous 
and  ochreous-brown  tints  to  those  presented  by  the  typical  female 
atolmiSf  except  that  the  extreme  form  of  almost  ashy  brownish-grey 
with  pronounced  subapical  whitish  bar  in  the  fore  wing  is  not  among 
them.  The  conspicuous  distinction  from  typical  aiolmis  in  both 
sexes  is  the  enlargement  of  all  the  black  markmge,  viz.  the  basal 
sufifusion,  the  cellular  and  discal  spots  \  the  hind-mara;inal  edging 
(especially  in  the  hind  wing),  and  the  clouding  of  die  nertules. 
In  connection  with  the  widening  of  the  hind-marginal  edging  in  the 
hind  wing,  the  underside  presents  a  distinguishing  character  (men- 
tioned by  Westwood  in  his  description  of  the  female),  viz.,  an 
additional  hind-marginal  black  Hue,  parallel  to  and  a  Uttle  before 
the  line  actually  edging  the  hind  margin.  This  feature  led  me  at 
first  to  think  that  A.  aeontias  might  be  kept  separate  from  A*  atolmie ; 
but  on  close  examination  of  all  the  examples  of  typical  A.  atolmis,  I 
found  more  or  less  distinct  beginnings  of  the  additional  black  line 
in  no  fewer  than  two  males  and  five  females,  its  most  developed 
condition — that  of  a  very  slender  line  regularly  interrupted  on  the 
nervules — being  in  the  generally  most  heavily  black-marked  of  all 
the  twenty  males. 

I  think  it  highly  probable  that  we  have  in  this  instance  a  case  of 
seasonal  dimorphism,  and  that  A.  acontiae  is  simply  the  later  (or 
summer)  brood  of  A.  atolnUe,  From  the  dates  furnished  by  Mr. 
Eriksson  it  is  clear  that  typical  A.  atolntii  was  captured  between 
1st  August  and  30th  September,  while  A.  acontiae  was  taken  in 
November  and  December  (14  of  the  17  examples  between  the  20th 
November  and  2nd  December).  Two  of  A.  acontiae — ^the  most 
heavily-marked  male  and  one  of  the  two  most  heavily-marked  females 
— were  taken  in  the  same  locality  (Omrora)  as  the  bulk  (21  ex- 
amples) of  A,  atolmis  in  the  preceding  August. 

Exp. aL(d)l  in. 9-1 IJ  lin. ;  ( $ )  1  in. 9-11  lin.  Var.  acontias 
(d)  1  in.  10  Im.  to  2  in.  1  lin.;  ($)  1  in.  10  Un.  to  2  in.  1  lin. 

This  species  occurs  as  far  to  the  eastward  as  the  Victoria  Falls 
of  the  Zambesi,  30  miles  to  the  south  of  which  it  was  taken  by 
Mr.  F.  U.  Barber  (who  sent  me  two  typical  males  and  one  approaching 

^  In  the  fore  wing,  of  the  two  additional  spots  oooasionaUv  found  in  typical 
atohm,  that  on  the  inner  margin  is  invariably  present,  bat  the  subbasal  one  is 
absent  in  three  of  the  males  and  in  all  the  feinales. 
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the  var.  aeontias  in  1875),  and  near  which  the  late  Mr.  F.  Gates 
also  met  with  it  at  about  the  same  date.  Mr.  F.  C.  Selous  also  took 
two  typical  males  in  1 889,  at  a  point  a  little  south  of  the  junction 
of  the  Chobe  and  Zambesi. 

5.    ACRiBA  ATERGATIS,  Westw. 

2  .  Jeraa  atergatis^  Westw.  A  pp.  Gates'   *  Matabele-land,  &c.' 


-^^  p.  342,  pi.  F.  flP.  1,  2  (1881). 


Omrora  (August)  and  Ehanda  (26th  August  to  10th  September). 

This  species,  of  which  nine  males  and  six  females  were  collected 
by  Mr.  Eriksson,  is  allied  to  A,  atolmis  (coming  between  that  species 
and  A.  doubledayi,  Gudr.) ;  but  the  male  exhibits  none  of  the  brdliant 
red  tint,  being  but  Uttle  brighter  than  the  female,  which  is  of  about 
the  same  reddish  ochreoas  as  the  least  dull  females  of  A.  atolmis. 
The  male  has,  however,  a  tinge  of  salmon-red,  and  is  further  dis- 
tinguished from  the  female  by  larger  size,  longer  fore  wings  (more 
produced  apically),  and  longer  abdomen,  which  is  silky  ochre-yellow, 
without  black  spots  beneath,  and  conspicuously  white  laterally  on  its 
apical  half  (except  on  the  terminal  segment).  Both  sexes  of  A,  ater- 
ffotis,  and  especially  unworn  examples,  present  a  singular  distin- 
guishing character  on  the  underside  of  the  hind  wing  and  of  the  apex 
of  the  fore  wing,  viz.,  an  ashy-grey — in  very  fresh  examples  a  bluish- 
or  violaeeous-^rey — somewhat  shifting  surface  tint.  The  lunu- 
lated  bkck  line  preceding  the  hind-marginal  black  edging-line  on 
the  underside  of  the  hind  wing  is  exceedingly  unstable  in  both  sexes, 
varying  from  complete  development  to  a  mere  trace  close  to  the  apex. 

Exp.  al.  (cf  )  2  in.  0i~2J  lin.^  (?)  1  in.  11  lin.  to  2  in.  1  lin. 

As  in  the  case  of  A.  atolmis,  the  type  of  this  species  is  a  specimen 
collected  near  the  Victoria  Falls  of  the  Zambesi  by  the  late  Mr.  F. 
Gates ;  and  a  male  example  taken  by  Mr.  F.  U.  Barber  about  30 
miles  south  of  the  Falls  was  sent  to  me  in  1 875.  In  1889  I  received 
from  Mr.  F.  C.  Selous  two  males  captured  at  a  point  a  little  south 
of  the  junction  of  the  Chobe  and  Zambesi. 

6.  Ac&SA  FELiNA,  n.  sp.    (Plate  YIII.  figs.  5  c^ ,  6  $  .) 

Nearly  allied  to  A.  atolmis  and  A.  atergatis,  Westw. 

JSIip.  d/.  (c^)lin.  10)-ll||lin.  ;  ($)  lin.  11^  lin.  to  2  in.  0^  lin. 

<J .  Pale  soft  brick-red^  with  good-sized  black  spots  and  narrow 
block  wutrgins.  Fore  wing  :  nervules  with  black  clouding  as  in 
atolmis  and  atergatis,  but  no  apical  intemervular  black  strioe  as  in 
the  latter  species ;  spots  in  size  and  general  arrangement  as  in 
aeontias  var.  of  atolmis^  except  that  (1)  the  4th  spot  of  discal  series 
is  more  beyond  the  3rd  and  strongly  crescentic ;  (2)  the  6th  spot  is 
not  so  far  beyond  the  5th  and  more  elongate ;  (3)  the  7th  spot  (only 
faintly  present  in  two  specimens)  b  oblique,  slender,  and  much  nearer 
to  base ;  (4)  the  subbasal  spot  below  median  nervure  is  much  larger 
and  sagittate  or  strongly  crescentic ;  and  (5)  near  hind  margin  there 
are  two  additional  spots,  one  on  each  side  of  first  median  nervule, 

^  A  dwarfed  male  from  Ehanda  expands  only  1  in.  9^  lines. 
Paoc.  ZooL.  Soc— 1891,  No.  V.  5 
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as  in  A.  atergatis,  but  considerably  larger  and  crescentic  ;  costal  and 
hind-marginal  black  edging  and  basal  streak  and  suffusion  about  as 
wide  as  in  the  acontias  var.  of  A.  atolmis.  Hind  wing :  basal  black  as 
in  AcontiaSy  but  no  black  on  nervules,  and  position  and  arrangement 
of  bubbasal  and  discnl  series  of  spots  like  that  in  A.  atergatis,  except 
that  in  the  discal  series  the  7th  spot  is  considerably  beyond  the  6th; 
hind*  marginal  black  edging  about  as  wide  as  in  A,  acontias,  but  its 
inner  side  unequally  indented  by  ground-colour  on  nervules.  Cilia 
creamy  white.  Underside. — Colouring  much  as  in  A.  acontias^ 
but  duller  as  regards  the  ground-colour  of  fore  wing  and  the  basal  and 
subbasal  internervular  markings  of  hind  wing»  which  have  scarcely 
any  rose-pink  tinge.  Hind  wing :  nervules  not  black  ;  reddish-pink 
markings  before  discal  series  of  spots,  and  submarginal  internerrular 
ochreous-orange  rays,  much  reduced,  fainter,  in  one  example  the 
latter  almost  obsolete ;  black  line  preceding  hind-marginal  edging 
one  regularly  festooned  throughout. 

$ .  Very  like  male ;  markings  altogether  similar — in  one  (the 
darkest}  example  all  larger ;  ground-colour  in  one  specimen  paler, 
more  inclined  to  salmon-pink,  in  the  other  two  specimens  a  good  deal 
duller,  tinged  with  ochreous-brown.  Underside. — Hind  wing  and 
apical  area  of  fore  wing  of  a  paler  creamy-yellow  ground-colour  than 
in  male  ;  reddish  area  of  fore  wing  pinker  than  in  male  in  the  pale 
specimen,  but  duller  in  the  brownish-tinged  ones. 

In  two  of  the  males  and  in  the  darkest  female  there  is  a  longitudinal 
black  suffused  streak  in  the  fore  wing  between  the  subbasal  black 
spot  and  the  6th  spot  of  the  discal  series,  and  in  the  latter  example 
there  is  also  a  fuscuus  suffusion  along  the  inner  margin.  This  darkest 
i'emale  also  presents  on  the  penultimate  abdominal  segment  a  rather 
large  laterally-winged  horny  appendage,  which  is  wholly  absent  in 
the  two  other  females  *. 

Humbe,  Cunenfe  River  (October) ;  Omrora  (November)  ;  Oiiem- 
bora(20th  November  to  3rd  December);  Okavango  River  (December). 

Four  males  and  three  females  only  were  collected  by  Mr.  Erikssou. 
Both  sexes  have  the  fore  wings  more  rounded  and  less  produced 
apically  than  is  the  case  in  A,  atolmis  and  its  variety  acontias,  and  in 
comparison  with  A.  atergatis  this  distinction  is  of  course  more 
marked. 

7.    ACRiEA  AXINA^  WcstW. 

(J .  Acrcea  axina^  Westw.  App.  Gates'  *  Matabele-land,  &c.* 
p.  'M4.  n.  33,  pi.  F.  ff.  5,  6  (1881). 

c?  $ .  Acrcea  doubledayi,  Gu6r.,  var.  B,  Trimen,  S.-Afr.  Butt, 
i.  p.  148  (1887). 

Omrora  (August  and  November)  and  Okavango  River  (December). 
Five  male  and  three  female  examples. 

On  re-examination  of  the  available  material,  in  comparison  with 
that  supplied  by  Mr.  Eriksson,  I  consider  that  species-rank  may  be 

'  It  is  remarkable  that  not  one  of  the  sixteen  fenaales  of  A,  atolmis  and  ite 
variety,  or  of  the  six  females  of  A.  atergatis^  possesses  any  traces  of  a  similar 
appendage.  More  observations  are  much  needed  for  ascertaining  whether 
this  appendage  is  congenital  in  the  female  Acr<B<B  that  exhibit  it. 
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accorded  to  A.  axina,  Westw.,  as  the  great  difference  in  size  and  the 
absence  of  the  two  subraarginal  spots  near  the  posterior  angle  of  the 
fore  wings  appear  to  be  constant  over  a  wide  stretch  of  territory,  from 
Omrora  as  far  eastward  as  M ashuna-land,  and  south-eastward  to  the 
Limpopo  and  Maiico  rivers  on  the  N.W.  boundary  of  the  Transvaal. 
The  males  captured  by  Mr.  Eriksson  agree  in  their  deeper  colouring 
and  less  transparency  much  more  closely  with  the  description  and 
figures  of  the  two  type-specimens  from  Tati  and  Gwailo  rivers,  than 
they  do  with  the  other  eastern  specimens  taken  by  Mr.  Selous  at 
the  Shasbani  River  (between  those  two  localities)  and  at  several 
stations  to  the  south  of  Tati  as  far  as  the  Marico.  Singularly 
enough,  on  the  other  hand,  a  Damara-land  male,  collected  by  Mr. 
John  A.  Bell,  closely  resembles  the  paler  and  more  diaphanous 
examples  received  from  Mr.  Selous.  The  females  in  Mr.  Eriksson's 
collection  are  also  more  warmly  coloured  and  usually  larger  than 
the  eastern  examples,  and  in  them  the  subapical  bar  is  not  white 
or  whitish,  but  only  of  a  paler  tint  than  the  ground-colour.  In  both 
sexes,  Mr.  Eriksson's  specimens  exhibit  much  more  fuscous  basal 
clouding  than  any  other  examples  that  I  have  seen  ;  and  in  this  and 
in  their  other  peculiarities  are  further  from  A,  doubledayu 

Exp.  fl/.  (  cJ  )  1  in.  8-1 1  Un. ;  (?)  1  in.  8-10  lin.  The  females 
are  not  only  smaller  (as  usual  in  this  group  of  Acrcea),  but  have  a 
tendency  to  a  dwarfed  condition ;  two  of  Mr.  Selous'  specimens 
expanding  only  1  in.  7  lin.,  and  another,  as  well  as  one  brought  from 
Damara-land  by  Mr.  Bell,  reaching  an  expanse  of  but  1  in.  6  lin. 

8.  AcRiSA  ONERATA,  u.  sp.     (Plate  VIII.  figs.  7  <?,  8,  8  a  $ .) 

Allied  to  A,  axina,  Westw. 

Exp.  al.(d)  1  in.  8  lin. ;  (?)  1  in.  8-8|  lin. 

cT .  Pale  creamy  reddish  ochreous  (a  tinge  of  pink  in  hind  winy), 
with  moderate-sized  black  spots ;  hind  wing  with  seven  large  spots 
of  the  ground' colour  in  rather  wide  black  hind-marginal  border. 
Fore  wing  :  base  very  narrowly  black  ;  a  very  narrow  sublinear 
costal  blackish  edging  from  before  middle,  somewhat  widening  at 
apex  ;  a  very  narrow  hind-marginal  blackish  edging,  becoming  finely 
linear  below  first  median  nervule,  its  inner  edge  somewhat  dentated 
on  the  nervules,  which  are  very  finely  black- marked  in  apical  area 
and  partly  so  (externally)  below  that  area ;  black  spots  in  number 
and  disposition  as  in  axina,  except  that  the  lowest  spot  in  discal 
series  is  minute,  and,  instead  of  being  a  little  nearer  base,  lies  con- 
siderably nearer  hind  margin  than  the  spot  immediately  above  it. 
Hind  wing :  basal  blackish,  darker  than  in  axina,  and  scarcely 
rising  above  costal  nervure ;  subbasal  cellular  spot  elongate,  crescentic, 
separate  from  basal  blackish ;  no  spot  on  upper  discocellular  nervule  ; 
in  very  irregular  discal  series  of  spots  the  1st,  5th,  and  7th  are 
rather  remote  from  the  rest,  which  are  considerably  beyond  them, 
and  of  which  the  6th  is  minute  and  obsolescent ;  spots  in  hind- 
marginal  border  very  distinct,  the  first  and  last  smaller  than  the 
rest  and  not  rounded.  Underside. — Much  paler,  of  a  softer  and 
more  creamy  tint ;  in  hind  wing,  an  inferior  basal  patch  and  the 

5* 
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enlarged  spots  of  hind-marginal  border  very  pale  yellowish.  Fore 
wing:  apical  area  somewhat  tinged  with  orange-ochreous ;  apical 
and  hind-marginal  edging  reduced  to  a  very  fine  black  line,  immedi- 
ately preceded  by  an  interrupted  thin  streak  of  very  pale  yellowish ; 
spots  as  on  upperside.  Hind  wing :  a  general  pinkish  suifusion, 
stronger  near  base,  fades  into  very  pale  yellowish  a  little  before  hind- 
marginal  border ;  basal  pale  yellowish  patch  marked  by  five  very 
conspicuous  black  spots,  viz.  two  (cellular  and  infra-cellular)  close 
to  base,  and  three  (the  2nd,  3rd,  and  4th  of  a  strongly  curved,  almost 
continuous  series  of  four)  subbasal ;  6th  and  7th  spots  of  disoJ  series 
more  distinct  than  on  upperside  ;  pale  spots  of  hind-marginal  border 
sharply  defined  and  very  conspicuous. 

$  .  Paler,  duller  (in  one  of  the  two  examples  not  reddish)  ;  fore 
wing  with  a  brownish  tinge  throughout  ^  and  with  a  wide  basal  fuscous 
shade ;  hind  wing  with  basal  blackish  not  so  dark,  but  extending  to 
costa  and  to  subbasal  crescentic  cellular  spot ;  markings  as  in  male. 
Underside. — As  in  male,  but  in  the  duller  specimen  much  fainter 
in  tint,  and  in  the  brighter  one  with  the  pale  yellowish  preceding 
hind-marginal  border  of  hind  wing  wider.  No  abdominal  appendage 
in  the  brighter  specimen,  but  a  singularly  large  one  in  the  duller 
specimen,  with  such  strong  anteriorly-recurved  lateral  expansions 
as  to  resemble  a  short,  very  broad,  partly  unrolled  haustellum  of 
Acherontia. 

In  addition  to  the  various  distinctions  from  A,  axina  mentioned 
in  the  foregoing  description,  A.  onerata  in  both  sexes  differs  in  its 
smaller  size,  less  produced  fore  wings,  and  (more  especially  in  the 
male)  much  shorter  and  blunter  abdomen  ;  the  small  spot  on  costa 
at  base  is  also  wanting  in  both  fore  and  hind  wings  ;  and  the  inter- 
nervular  subapical  fuscous  striae  are  absent  in  the  fore  wings. 

The  male  A.  onerata  also  wants  the  basal  fuscous  clouding  of 
the  fore  wings  and  the  white  terminal  half  of  the  abdomen — both 
conspicuous  features  in  the  male  A,  axina. 

Okavango  River  (December).  Three  examples :  a  male  and  two 
females. 

9.  AcRiBA  ASEMA,  Hewits.     (Plate  VIII.  figs.  9  d,  10,  10  a  $  .) 

Acraa  asema,  Hewits.  Ent.  M.  Mag.  xiv.  p.  52  (1877). 

Omrora  (August),  Ehanda  (August  and  September),  Humbe 
(October),  and  Otiembora  (20th  November  to  3rd  December). 
Twelve  male  and  seven  female  examples. 

As  the  late  Mr.  Hewitson  {loc.  cit.)  did  not  sufficiently  describe 
this  species,  and  as  the  butterfly  seems  to  be  still  scarce  in  collec- 
tions, I  think  it  well  to  give  the  following  description  of  both 
sexes  :— 

Exp.al.  ( <J  )  1  m.  9i  lin.  to  2  in.  1^  Hd.  ' ;  (  ?  )  1  in.  9  Un.  to  2  in. 

S .   Tellow-ochreous  (without  any  red  Hnge),  with  small  black 

spots:  bases  conspicuously  but  not  very  broadly  suffused  with  black; 

hind-^narginal  blacic  border  linear  in  fore  wing  (except  at  apes),  but 

I  Of  two  dwarfed  male*,  one  (from  Humbe)  expands  no  more  tban  1  in 
7i  lin.,  and  another  (from  Otiembora)  only  1  in.  5  lin. 
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MOTf  or  less  broad  in  hind  wing.  Fore  wing :  basnl  black  variable  in 
width,  bDt  always  very  narrow  costally ;  a  transversely  elongate 
subbasal  spot  (in  three  examples  divided  across  the  middle)  below 
median  nervure;  a  similar  marking  in  discoidal  cell  about  or  a 
little  before  origin  of  1st  median  nervule,  and  another,  more  oblique 
and  usually  thinner,  at  extremity  of  cell ;  in  the  highly -irregular 
discal  aeries  of  seven  spots,  the  first  four  form  ao  outwardly^arched 
narrow  subcostal  macular  bar  at  some  distance  beyond  cell,  the 
fifth  is  apart  from  and  a  little  beyond  the  4th,  the  6th  is  much 
nearer  base  and  situated  directly  under  terminal  cellular  spot,  and 
the  7th  a  little  beyond  the  6th ;  in  three  examples  an  8th  spot 
(before  the  7th)  on  imier-marginal  edge ;  a  submarginal  series  of 
fire  spots,  of  which  the  upper  three  (between  upper  radial  and  2nd 
wudian  nervules)  are  in  a  straight  line  directed  outward  inferiorly, 
while  the  remaining  two  (of  which  the  lower  is  usually  geminate) 
are  about  equidistant  from  hind  margin;  a  linear  black  edging 
along  costa ;  sublinear  hind-marginal  edging  exceedingly  attenuated 
at  posterior  angle  but  moderately  (in  three  examples  considerably) 
widened  at  apex.  Hind  wing  :  basal  black  widest  on  either  side  of 
median  nervure,  and  not  extending  to  costal  or  inner-marginal  edge  ; 
a  spot  in  discoidal  cell  beyond  its  middle ;  a  very  irregular  discal  series 
of  eight  spots,  of  which  the  2nd,  drd,  5th,  and  7th  (usually  gemi- 
nate) are  considerably  beyond  the  rest ;  all  these  spots  are  seldom 
present,  the  inferior  ones  being  especially  liable  to  disappear,  and  in 
two  examples  only  the  minutest  traces  of  two  spots  are  visible; 
hind-marginal  border  very  variable,  not  only  in  its  width  but  in  the 
regular  or  irregular  nervular  indentation  by  ground-colour  of  its 
inner  edge,  and  in  the  presence  or  absence  of  7  dull-yellowish  spots 
(the  latter  are  distinct  m  two  examples,  indistinctly  traceable  in  five, 
and  wanting  in  the  remaining  five).  Cilia  white  in  fore  wing, 
whitish  in  hind  wing.  Underside. — Considerably  paler  (especially 
hind  wing  and  apical  area  of  fore  wing),  with  markings  mainly  as 
on  npperside ;  but  no  basal  black,  and  hind-marginal  border  of  hind 
wing  with  seven  conspicuous  yellowish-white  spots.  Fore  wing :  in 
examples  where  apical  widened  blackish  edging  is  broader  than 
usual,  that  expansion  contains  a  series  of  three  yellowish-white 
spots.  Hind  wing  :  at  base  itself  a  black  mark  ;  in  five  examples  a 
small  spot  close  to  base  on  costal  lobe ;  a  subbasal  discocellular 
spot,  and  a  curved  irregular  row  of  five  spots  (of  which  the  2nd  is 
an  outer  discocellular  one). 

J .  lAke  male,  but  usually  considerably  duller  and  brovmer  in  tint, 
and  with  hind  wing  markedly  paler;  spots  not  so  black;  basal 
suffusion  not  black  but  greyish-fuscous,  variable  in  extent  (in  two 
examples  obsolescent).  Fore  wing  :  the  eighth  (inner  marginal)  spot 
of  discal  series  present  in  five  examples.  Underside. — Hind  wing 
and  apical  area  of  fore  wing  more  distinctly  paler  than  rest  of  fore 
wing,  in  some  specimens  creamy  yellowish.  Fore  wing :  in  apical 
area  indistinct  yellow-ochreous  internervular  rays. 

Abdomen  in  both  sexes  white,  tinged  with  canary-yellow  laterally 
and  ventrally  ;  but  dorsally,  from  base  to  a  point  on  third  segment. 
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black  in  male,  and  fuscous,  marked  basally  with  two  white  spots,  in 
female.  Inferior  corneous  appendage  on  penultimate  s^ment  present 
in  six  of  the  seyeu  females,  but  perfect  in  two  only  ;  very  singular 
in  shape,  its  anterior  margin  bearing  a  flattened  rather  narrow, 
elongate  process,  directed  infero-posteriorly,  and  armed  with  two 
slender  acute  horns  or  strong  spines  at  its  extremity  (giving  it  much 
the  aspect  of  the  forcipated  abdominal  extremity  of  a  Forfieula). 

The  females  present  as  much  variation  in  marking  as  the  males, 
and  in  two  examples  their  ground-colour  is  as  bright.  In  a  still 
united  pair,  captured  in  coitu  at  Humbe  by  Mr.  Eriksson,  I  found 
the  male  to  be  a  very  well-developed  and  fully-marked  individual, 
while  the  female  was  the  smallest  taken,  wanted  all  the  black  spots 
in  the  hind  wings  and  had  only  five  very  minute  ones  in  the  left 
fore  wing,  while  the  right  fore  wing  was  aborted,  coniisting  only  of 
a  thickened  stump.  In  this  female  alone  was  the  peculiar  abdo- 
minal appendage  wholly  wanting,  but  in  four  others  it  was  more  or 
less  broken  or  distorted. 

The  chief  distinguishing  characters  of  A.  asema  are  emphasized 
by  italics  in  the  above  description,  and  it  is  interesting  to  find  that 
two  of  the  most  unusual  of  them,  viz.  the  subapical  portion  of 
the  submarginal  series  of  spots  in  the  fore  wings  and  the  apical 
yellowish-white  spots  which  occur  on  the  underside  of  the  fore 
wings  whenever  the  dark  edging  is  sufficiently  widened  to  contain 
them,  are  features  that  recur  in  the  very  different-looking,  heavily 
black-marked  A,  violarum,  Boisd.  From  the  somewhat  similar 
A.  doubledayi,  Gu6r.,  it  is  easy  to  separate  A.  attema  by  its  more 
opaque  wings  and  their  peculiar  ochre-yellow  tint,  by  its  very  small 
spots,  and  by  the  two  characters  just  referred  to  as  recurring  in 
A,  violarum,  as  well  as  by  the  entire  absence  of  any  iniernervular  red 
marking  on  the  underside  of  the  hind  wings  ;  while  the  female  is 
still  further  distinguished  by  the  total  absence  of  a  subapical  white 
bar  in  the  fore  wings. 

Mr.  Hewitson's  specimens  were  sent  by  Messrs.  Thelwall  and 
Simons  from  Lake  Nyassa,  where  the  species  is  stated  to  be  rare. 

10.  AcR^A  AMBiGUA,  H.  sp.     (Plate  IX.  fig.  11   2  •) 

Nearly  allied  to  A.  acrita,  Hewits. 

Exp,  al,  (6)  2  in.  4-5  lin. ;  (?)  1  in.  10  lin. 

(S  .  Deep  brick-red f  with  black  spots;  fore  wing  with  a  broad  black 
apical  patch  {as  in  A.  caldarena)  immediatehj  preceded  by  a  white 
space.  Fore  wing  :  four  black  spots  as  in  -4.  acrita,  viz.,  one  in  outer 
half  of  discoidal  cell,  and  an  oblique  row  of  three  from  extremity  of 
cell  towards  posterior  angle ;  subbasal  spot  below  median  nervure 
wanting ;  ground-colour  in  subapical  area,  immediately  before  and 
below  white  space,  paling  into  ochreous-yellow.  Hind  wing : 
cellular,  subbasal,  and  discal  spots  as  in  A.  acrita,  but  much  smaller, 
those  close  to  base  and  inner  margin  obsolescent,  and  one  spot  of 
discal  series  (between  2nd  and  3rd  median  nervules  near  their 
origin)  wanting    entirely ;    hind-marginal  black   greatly  narrowed, 
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wad  reduced  to  two  black  lines  (the  inner  one  strongly  festooned) 
enclosing  seven  spots  of  the  ground-colour  which  are  much  more 
elongate  than  in  A,  acrita.  Cilia  white.  Underside. — Hind  wing 
and  apical  area  of  fore  wing  yellowish  creamy,  but  duller  than  in 
A.  acrita  ;  and  the  former  with  little  or  no  trace  o/internervular  red 
markings  except  near  base  between  1st  median  nervule  and  inner 
marginy  while  the  latter  bears  a  white  space  fainter  than  on  upper^ 
side.  Fore  wing :  ground-colour  redder  than  in  A,  acrita.  Hind 
wing  :  spots  more  conspicuous  than  on  upperside,  none  being  obso- 
lescent, arranged  as  in  acrita,  but  all  smaller ;  hind-marginal 
border  as  in  ^.  acrita^  but  much  narrower. 

$ .  Like  male ;  but  ground-colour  slightly  duller,  black  spots 
proportionally  larger  and  rounder  (especially  in  hind  wing) ;  white 
subapical  space  in  fore  wing  larger  and  clearer  (extending  downward 
to  2nd  median  nervule),  and  bases  with  a  moderate  fuscous  suffusion. 
Hind  wing :  hind-marginal  border  rather  wider  than  in  male,  its 
black  bounding  lines  somewhat  thicker.  Underside. — ^White 
space  in  fore  wing  better  expressed  ;  and  internervular  red  markings 
in  hind  wing  as  in  A.  acrita^  tiiough  much  fainter. 

Ehanda  (September)  and  Okavango  River  (December).  One  male 
and  one  female  specimen. 

I  referred  to  this  Acrtea,  as  a  near  ally  of  A,  acrita,  in  *  South- 
African  Butterflies*  (vol.  iii.  p.  382,  note);  and  notwithstanding 
the  wide  disparity  of  aspect  effected  by  the  broad  apical  black  patch 
and  adjacent  white  space  in  the  fore  wings,  the  Butterfly  stands  so 
near  the  species  named  that  I  am  doubtful  whether  it  can  be  kept 
separate  when  more  examples  are  forthcoming.  Besides  the  two 
specimens  taken  by  Mr.  Eriksson,  I  have  received  a  fine  male  cap- 
tured by  Mr.  F.  C.  Selous,  in  1889,  at  a  point  a  little  S.  of  the 
junction  of  the  Chobe  and  Zambesi  rivers ;  this  agrees  well  with 
Mr.  Eriksson's  Ehanda  male,  but  has  the  black  markings  rather 
stronger.  The  solitary  female  from  the  Okavango  is  probably  a 
dwarfed  example,  but  in  colouring  it  is  much  brighter  than  any 
female  of  A,  acrita  that  I  have  seen. 

The  intimate  relationship  between  this  form  and  A.  acrita  is 
further  shown  by  a  male  Acraa  from  Victoria  Nyanza  in  the 
British  Museum,  which,  although  without  any  white  space  in  the 
fore  wings,  presents  in  most  of  its  markings  an  approach  to  the 
peculiarities  of  A,  ambigua. 

The  antennae  in  this  Acrcea  and  in  A,  acrita  are  remarkable  for 
their  length,  which  is  half  that  of  the  fore  wings,  and  for  their 
elongate  and  gradual  (instead  of  abrupt)  elevation. 

1 1 .  AcRiEA  stenobea,  Wallcugr. 

Acrcea  stenobea,  Wallengr,  Wien.  ent.  Monatsch.  1860,  p.  35. 
n.  9;  Trimen,  S.-Afr.  Butt.  i.  p.  153.  n.  44  [d  $],  pi.  3.  f.  2 
[d](1887). 

Ehanda  (August  and  September),  Humbe  (October),  Otiembora 
(Noveiober  and  December),  Okavaflgo  River  (December),  Omar- 
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amba-Oamatako  (January).  Six  male  and  six  female  examples 
(four  males  and  two  females  belonging  to  the  var.  lygus,  Druce). 

The  male  specimens  are  more  warmly  tinted  above  than  the  more 
southern  examples,  and  this  is  especially  the  case  in  two  (from 
Otiembora  and  Humbe  respectiyely)  of  the  var.  lygus^  where  the 
hind  wing  and  the  inner-marginal  border  of  the  fore  wings  were  (in 
July  1888)  of  an  exquisite  pink  with  a  slight  primrose  bloom  or 
gloss.     The  variety  was  also  met  with  at  Ehanda. 

In  two  males  of  the  variety  (and  also  in  a  typical  male  from 
Bechuana-land)  two  additional  black  spots,  corresponding  with  those 
usually  possessed  by  the  allied  A,  natalica^  Boisd.,  occur  near  the 
hind  margin  between  the  second  median  nervule  and  the  submedian 
nervure  ;  the  lower  of  these  two  spots  is  faintly  represented  in  two 
females  of  the  variety.  In  one  of  the  typical  males  from  Otiembara 
an  aberration  in  marking  occurs  in  both  fore  wings,  on  both  upper 
and  under  sides,  in  the  shape  of  a  straight  longitudinal  blackish 
streak  uniting  lower  part  of  terminal  discocellular  spot  with  the  4th 
spot  of  the  subapical  macular  bar  ^ 

In  three  females  of  the  typical  form  the  white  abdominal  spots  of 
the  posterior  segments  are  so  enlarged  as  to  be  coalescent,  making 
the  posterior  half  of  the  abdomen  as  white  as  in  the  male. 

12.  AcRJSA  ACARA,  Hewits. 

c^.  Acraa  aeara,  Hewits.  Exot.  Butt.  iii.  pi.  yiii.  ff.  19,  20 
(1865). 

Ehanda  (August-September).     One  female  specimen. 

This  solitary  example  is  an  aberration,  presenting  in  the  fore 
vrings  a  wide  suffusion  of  black,  which  includes  the  subapical  black 
bar,  the  whole  of  the  discoidal  cell  (except  a  small  space  between 
the  basal  and  middle  cellular  black  spots),  and  the  costal  border  to 
the  base  ;  the  basal  area  below  the  cell  is  also  fuscous  as  far  as  the 
origin  of  the  first  median  nervule,  and  the  two  inferior  discal  black 
spots  are  enlarged  and  somewhat  diffused.  The  hind  wings  are 
more  rufous  than  usual,  and  without  dorsal  white  clouding ;  their 
basal  markings  are  remarkably  distinct,  and  the  hind-marginal  black 
border  is  well  defined  and  completely  encloses  the  series  of  ochreous 
spots.  On  the  underside  the  same  peculiarities  prevail  in  the  fore 
wings,  where  also  the  sub  basal  black  spots  below  the  median 
nervure  are  much  enlarged ;  while  the  ground  of  the  hind  wings  is 
almost  wholly  pinkish  red,  vrith  very  little  white  scaling  on  the 
disk. 

13.  AcRAA  ENCEDON  (Linn.). 

Papilio  encedon^  Linn.  Mus.  Lud.  Ulr.  Reg.  p.  244.  n.  63  (1764). 
Humbe  (October).     Six  male  and  one  female  examples. 
These  specimens  are  all  of  the  typical  dull-rufous  form,  none  ex- 
hibiting any  tendency  to  the  pale  colouring  of  the  var.  /yctn,  Fabr. 

*  Vide  if^ra,  p.  78,  for  an  exactly  oorreeponding  instanoe  in  A»  rakka. 
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14.  AciLSA  RAHiRA,  Boisd. 

Aertta  rahira,  Boisd.  Faune  £nt.  de  Madag.  etc.  p.  33,  pi.  5. 
if.  4,  5  (1833) ;  Mabille,  in  Grandid.  Hist.  Nat.  etc.  Madag.,  L^p. 
L  p.  110,  and  ii.  pi.  11.  flP.  9,  10  [  ?  ]  (1885-87). 

Ehanda  (September),  Otiembora  (November),  and  Okavango 
River  (December),     Four  male  and  two  female  specimens. 

The  males  are  all  much  paler  than  the  typical  more  southern 
examples,  especially  the  two  from  Ehanda,  which  are  pale  ochre- 
yellow  without  any  rufous  tint  except  near  the  hind  margins  on  the 
upperside ;  and  all  four  possess  on  the  upperside  of  the  fore  wings  a 
narrow  almost  whitish  space  immediately  beyond  the  subapical 
transrerse  series  of  black  spots.  In  one  of  the  Ehanda  males  the 
black  spots  generally  are  well  developed  ;  but  in  the  other,  and  in 
two  from  the  Okavango,  they  are  much  smaller  than  usual ;  in  the 
first-named  example  the  inner  discocellular  spot  of  the  fore  wings  is 
sharply  crescentic  instead  of  roughly  ovate.  On  the  underside  all 
the  males  show  the  black  markings  smaller  and  fainter,  especially 
the  transverse  streak  on  the  lower  disk  of  the  liind  wings. 

The  two  females  are  also  considerably  paler  than  the  more 
southern  ones,  but  their  spots  are  not  smaller.  The  yellower  of 
the  two  has  a  black  streak  between  the  terminal  discocellular  spot 
and  the  third  spot  of  the  macular  subapical  bar  ^  I  have  noted 
(South- African  Butterflies,  i.  p.  167)  a  Kaffrarian  female  in  which 
the  same  character  occurs,  accompanied  by  other  aberrant  markings 
in  the  fore  wings  \ 

The  doubt  expressed  by  the  original  describer  of  this  species  as 
to  its  actual  occurrence  in  Madagascar  has  not  yet  been  satis- 
factorily disposed  of.  Mabille  (loc.  cit.)  observes  that  collections 
received  from  Madagascar  '*  ne  la  coutiennent  presque  jamais,"  but 
that  it  has  been  taken  *'  dans  ces  derniers  temps "  near  Tama- 
tave  and  in  the  north-east  of  the  island.  He  gives,  however,  no 
authority  for  either  habitat,  nor  is  any  authenticated  locality  stated 
for  the  two  assumed  Madagascar  examples  in  his  own  possession,  or 
for  those  noted  as  having  been  seen  in  various  collections.  In  South 
Africa  A,  rahira  is  a  singularly  abundant  species  (even  among  its 
gregarious  congeners)  \iherever  it  occurs,  and  is  also  one  of  the 
slowest  and  most  low-flying,  and  if  it  really  inhabits  Madagascar  its 
great  rarity  there  is  rather  difficult  to  account  for.  The  female 
figured  by  Mabille  is  in  tint  and  markings  nearer  to  Mr.  Eriksson's 
examples  than  to  those  inhabiting  the  Cape,  Natal,  and  Trans- 
vaal. 

'  Vide  supra,  p.  72,  for  an  exactly  corresponding  marking  in  a  male 
Acraa  $tenobea, 

*  A  far  more  aberrant  female  example  was  taken  by  Mr.  F.  0.  Selous  on  the 
Shashani  Biver  in  Matabele-land  in  1882.  All  the  black  spots  on  both  sur- 
faces are  in  this  specimen  greatly  enlarged  and  elongated,  but  e^jT^cto^^  those  of 
the  hind  wings  (which  are  normally  aa  email),  the  basal  ones  more  particularly 
being  immensely  larger  and  confluent. 
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15.  ACRiEA  BUXTONI,  Butl. 

Acraa  buxtoni,  Batl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xvi.  p.  395 
(1875). 

Acraa (Telchinia)  perrupta,  Butl.  op.  cit.  (5)  xii.  p.  102  (1883). 

Omrora  (August),  Ehanda  (September),  Omaramba-Oamatako 
(January).     Six  male  and  one  female  specimens. 

In  the  males  there  is  much  variation  in  the  development  and 
distinctness  of  the  fulvous-ochreous  spots  in  the  dark  hind-marginal 
border,  ranging  from  even  completeness  throughout  to  obsolescence 
in  the  fore  wings  and  partial  obsolescence  in  the  hind  wings.  The 
abbreviated  subapical  dark  marking  of  the  fore  wings  also  varies  con- 
siderably, and  in  two  males  and  the  only  female  is  reduced  to  an 
irregularly  subcrescentic  moderate-sized  spot.  Of  these  latter  one 
male  and  the  female  evidently  represent  the  A,  perrupia  of  Butler, 
founded  on  specimens  from  Lake  Nyanza. 

Subfamily  Nymph alinuE. 
Genus  Pyrameis,  Doubl. 

16.  Pyrameis  cardui  (Linn.). 

Ehanda  (September)  and  Omaramba-Oamatako  (January).  Two 
examples. 

Genus  Junonia,  Doubl. 

1 7.  Junonia  cebrene,  Trim. 

Junonia  cebrene^  Trim.  Trans.  Ent.  Soc.  Lond.  1870,  p.  353. 
Omrora  (August),  Ehanda  (August-September),  and  Omaramba- 
Oamatako  (January).     Four  examples  ;  three  males,  one  female. 

18.  Junonia  clelia  (Cram.). 

Papilio  clelia.  Cram.  Pap.  Exot.  i.  t.  xxi.  ff.  E,  F  (1775). 

Omrora  (August),  Ehanda  (August-September),  Omaramba- 
Oamatako  (January).  Thirteen  examples ;  eleven  males,  two 
females. 

19.  Junonia  boopis,  Trim. 

Junonia  boopis,  Trim.  Trans.  Ent.  Soc.  Lond.  1879,  p.  331. 
Omrora    (August)    and     Ehanda    (August-September).       Four 
examples  ;  one  male,  three  females. 

Genus  Precis,  Doubl. 

20.  Precis  cuama  (Hewits.). 

Junonia  cuama,   Hewits.  Exot.   Butt.  iii.  p.  25,  pi.  13.  ff.  4,  5 

[d](1864). 

Ehanda  (August-September)  and  Okavango  River  (December). 
Five  examples  ;  three  males,  two  females. 

All  these  specimens,  as  well  as  another  female  from  the  Zambesi 
and  two  males  from  Mashuna-land  in  the  South-African  Museum, 
are  of  a  much  yellower  and  less  rufous  tint  than  the  figure  of  the 
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type,  and  all  want  (on  both  surfaces)  the  conspicuous  white  centre 
of  the  second  and  third  fuscous  spots  in  the  discal  row  of  the  fore 
wings  ^,  and  (on  the  upperside)  the  paler  cloud  in  the  middle  of  the 
hind  wings.  In  the  females  the  dark  underside  markings  are  (with 
the  exception  of  the  common  median  streak)  obsolescent '. 

In  the  Hewitson  Collection  specimens  are  recorded  also  from 
Lake  Nyassa. 

21.  Precis  octavia  (Cram.). 

Papilio  octama.  Cram.  Pap.  Exot.  ii.  t.  cxxxv.  S,  B,  C  (1777). 

Otiembora  (November-December)  and  Okayango  River 
(December).     Two  examples  ;  male  and  female. 

These  specimens  are  of  the  southern  form  (which  is  larger  and 
brighter  in  colour  than  the  West-African  type-form),  and  the  male, 
though  smaller  than  usual,  is  of  unusual  depth  and  richness  of  hue, 
especially  on  the  underside. 

22.  Precis  sesamus,  Trim. 

Precis  sesamuSy  Trim.  Trans.  Ent.  Soc.  Lond.  1883,  p.  347  ; 
S.-Afr.  Butt.  i.  p.  231,  pi.  4.  f.  3  (1887). 

Ehanda  (August-September)  and  Omrora  (November).  Two 
male  examples. 

Both  are  much  broken ;  they  are  smaller  than  usual,  and  the 
Omrora  specimen  exhibits  alliance  with  P,  amestris  (Drury)  in  the 
discal  red  band,  which  is  more  sinuate  and  macular  on  the  upperside 
and  better  indicated  on  the  underside  than  in  ordinary  P.  sesamus, 

23.  Precis  pelasgis  (Godart). 

Vanessa  pelasgis,  Godt.  Enc.  Mdth.  ix.  Suppl.  p.  820.  n.  38,39 
(1819). 

Okavango  River  (December).     One  male  example. 

The  only  specimen  is  rather  small,  but  richly  coloured.  On  the 
upperside  the  common  pale  ochreous  discal  band  is  rather  narrower, 
and  the  discocellular  reddish  and  bluish  striae  are  better  developed 
than  usual.  On  the  underside  the  band  is  not  so  white,  more 
creamy ;  and  the  position  of  the  upper  part  of  the  discocellular 
reddish  stria  of  the  upperside  is  indicated  by  a  small  but  rather 
conspicuous  violaceous-white  mark. 

24.  Precis  artaxia  (Hewits.). 

Junonia  artaxia,  Hewits.  Exot.  Butt.  iii.  p.  26,  pi.  13.  f.  G 
(1864). 

Ehanda  (August-September).     One  male  example. 

^  In  a  fem&le  from  Maahun&*land,  however,  these  white  centres  are  well- 
marked. 

^  Precis  petersii,  Dewitz(K.  Leop.-Oarol.  Deutsche  Akad.  Naturf.  xli.  p.  192, 
t  XXV.  f.  14,  1879),  founded  on  a  single  specimen  collectod  by  Pogge  in  Angola 
(Ist,  10°  S.),  is  almost  certainly  a  slight  variety  of  P.  eimma,  in  which  the 
dasky  basal  markings  of  the  upperside  are  rather  wore  developed,  and  tlie 
disoal  band  of  the  underside  is  conspicuously  paler. 


75  MR.  R.  TRIM  EN  ON  BUTTERFLIES  [Jan.  20, 

This  individual  is  smaller  than  the  type,  expanding  only  2  in.  5  J 
lin.  The  ocellus  on  the  superior  half  of  the  disk  in  the  hind  wings 
is  relatively  smaller,  and  there  is  a  similar  ocellus  (only  half  the 
diameter  of  other)  on  the  lower  part  of  the  disk  between  the  first 
and  second  median  nervules  ;  also  in  the  fore  wings  there  is  a  less 
conspicuous  but  quite  similar  small  discal  ocellus  between  the  first 
and  second  median  nervules.  These  additional  ocelli  occur  also, 
though  less  distinctly,  in  a  larger  example  from  Chaponga  on 
the  Zambesi,  and  the  fore-wing  ocellus  faintly  appears  in  another 
from  Mashuna-land,  both  taken  by  Mr.  F.  C.  Selous. 

The  characters  noted  approximate  to  those  of  the  intimately  allied 
P.  nachtigalii^  Dewitz  (/.  c.  p.  1 94,  t.  xxv.  f.  16),  described  from  a 
single  specimen  taken  by  Pogge  in  Angola  (lat.  10°  S.) ;  but  the 
underside  agrees  with  that  of  the  typical  form,  possessing  a  very 
well-marked  median  streak  in  the  hind  wings  but  wanting  the  three 
ocelli  of  the  Angolan  form. 

In  the  Hewitson  Collection  specimens  of  P.  artaxta  are  also 
recorded  from  Lake  Nyassa. 

Genus  Crenis,  Boisd. 

25.  Crenis  natalensis,  Boisd.,  var.     (Plate  IX.  fig.  12  d.) 

CrenU  natalensis^  Boisd.  App.  Voy.  Deleg.  dans  I'Afr.  Aust. 
p.  592.  n.  80(1847). 

?  Crenis  amazula^  Mab.,  Grandid.  Hist.  Phys.  etc.  Madag.  p.  153, 
pi.  xvii.  ff.  9,  10(1885-87). 

Omrora  (November)  and  Okavango  River  (December).  Four- 
teen male  examples. 

These  specimens  are  all  distinguished  by  a  very  much  paler 
ochreous-yellow  upperside,  and  a  very  much  paler  lilacine-greyish 
underside  of  the  hind  wings  and  apex  of  the  fore  wings,  than  are 
found  in  the  male  C.  natalensis ;  but  still  more  remarkable  is  the 
fact  that,  although  very  faintly  shown,  the  darker  and  paler  marking 
of  the  apical  area  of  the  upperside  of  the  fore  wings  is  that  proper  to 
the  female  (not  to  the  male)  C  natalensis.  Indeed,  these  un- 
questionable males  from  tropical  S.W.  Africa  look  very  much  like 
tne  female  C,  amazula  figured  by  Mabille  \  They  differ,  however, 
in  having  the  basal  half  of  the  wings  much  yellower  (almost  free 
from  any  darker  clouding),  and  the  costal-apical  dark  markings  of 
the  fore  wing  much  fainter  and  less  developed ;  on  the  underside 
the  latter  distinction  is  also  noticeable,  but  all  the  small  black  mark- 
ings on  this  surface  are  more  developed  (especially  the  subbasal 
ones  in  the  hind  wings),  and  the  yellow  stripes  bordering  the 
ocelli  of  the  hind  wings  are  much  deeper  in  colour  and  more  strongly 
marked.     These  differences  are  all  of  course  more  marked  in  com- 

^  M.  Mabille  hiniBelf  reinnrks  (/.  r.)  that  C.  amacnla  may  perhaps  be  only  a 
form  of  C\  natalensis.  He  adds  tiat  lie  had  adopted  the  name  (amacvla)  giyen 
in  Boisduval's  collection  to  a  specimen  from  the  "  Cote  d'Afrique,"  that  the 
form  is  rare  in  Madagascar,  and  that  he  had  seen  only  two  examples  in  the 
Paris  Museum. 
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parison  with  the  much  darker  female  of  true  C.  natalensis,  with 
the  exception,  however,  of  the  underside  markings  just  referred  to, 
which  are  heavier  in  the  latter  than  in  (7.  amazula,  Mabille. 

it  is  not  improbable  that  the  discovery  of  the  female  may  render 
necessary  the  separation  from  O,  natalensis  of  the  differently  and 
more  brightly  tinted  form  brought  to  notice  by  Mr.  Eriksson. 

26.  Crenis  BEN6UELA,  Chapman. 

c^.  Crenis  benffuela,  Chapm.  Ent.  M.  Mag.  viii.  p.  175  (1872). 

cf  $ .  C  henguela,  Dewitz,  Nov.  Act  Leop.-Carol.  Deutsch.  Akad. 
Naturf.  xh.  p.  179,  pL  xxv.  ff.  1,  2  (1879). 

Ehanda  (August-September)  and  Otiembora  (November- 
December).     Six  male  examples. 

The  specimens  of  this  striking  Crenis  are  considerably  larger  than 
Dewitz's  figure  of  a  male  from  Chiuchoxo,  expanding  2  in.  5^^  to 
7  lin. ;  and  the  black  markings  of  the  upperside  are  better  developed, 
especially  the  apical  hind-marginal  border  of  the  fore  wings,  which 
emits  rather  long  nervular  rays,  and  the  dbcal  spots  of  the  hind 
wings,  which  are  four  or  five  in  number,  instead  of  two  only.  In 
all  the  specimens  (except  one  from  Ehanda)  there  also  appears  on 
the  upperside  of  the  fore  wings  a  submarginal  series  of  very  small 
indistinct  internervular  black  spots,  corresponding  to  the  series  of 
larger  ones  on  the  underside. 

27.  Crenis  rosa,  Hewits. 

$.  Crenis  rosa,  HewiU.  Ent.  M.  Mag.  xiv.  p.  82  (1877); 
Triraen,  S.-Afr.  Butt.  i.  p.  255  (1887). 

(J.  Crenis pechuelii,  Dewitz,  1.  c.  p.  195,  pi.  xxvi.  f.  I  (1879). 

d .  Crenis  rosa.  Trim.  1.  c.  iii.  p.  403  (1889). 

Otiembora  (November-December).     Eleven  male  examples. 

I  have  noticed  these  specimens  in  the  third  volume  of  my  '  South- 
African  Butterflies '  above  quoted,  and  pointed  out  the  characters 
distinguishing  the  male  from  the  female  type  of  the  species.  Un- 
Uke  its  near  congener,  C.  bengueke,  this  most  beautiful  Crenis  is 
recorded  from  a  very  wide  range  in  Africa,  including  Lake  Nyauza 
and  Delagoa  Bay. 

In  the  male  the  tint  of  the  upperside  varies,  some  specimens  being 
bluer  and  others  pinker  in  tinge,  and  the  black  markings  vary  a 
little  in  size  and  distinctness.  On  the  underside  there  is  considerable 
variation  iu  the  width  of  all  the  shining  greenish-white  markings  of 
the  hind  wings. 

28.  Crenis  CONCORDIA  (tlopff.). 

J.  Harma  eoncordia,  Hopff.  Monatsb.  k.  Akad.  Wissensch. 
Beri.  1855,  p.  641 ;  Peters,  Reise  Mossamb.,  Ins.  p.  391,  t.  xxii. 
ff.  3,  4  (1862). 

Omrora  (ist-lOth  August).     One  female  example. 

It  is  remarkable  to  find  this  apparently  very  rare  species,  founded 
on  a  single  female  specimen  from  Querimba,  occurring  some  4^ 
further  S.  on  the  opposite  side  of  the  continent. 
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Mr.  Eriksson's  specimen  diflPers  from  that  described  and  figured 
by  Hopffer  in  several  particulars,  but  is  unfortunately  worn  and 
with  the  hind  wings  injured  about  the  anal  angle.  On  the  upperside 
all  the  black  spots  are  reduced  in  size  ;  in  the  fore  wings  the  fuscous 
hind-marginal  border  is  almost  wanting,  and  the  subapical  oblique 
costal  ray  is  narrower  and  whiter  ;  ani  in  the  hind  wings  there  is 
no  ochre-yellow  colouring  immediately  beyond  the  median  series  of 
spots,  but  an  additional  small  black  spot  occurs  just  beyond  ex- 
tremity of  the  discoidal  cell.  The  underside  is  of  a  much  deeper 
ochre-yellow,  which  in  the  hind  wing  to  beyond  middle  is  much  more 
restricted,  while  in  the  fore  wing  the  costal-apical  area  is  streaked 
by  intemervular  longitudinal  bluish-white  rays;  and  on  the  disk 
of  the  fore  wings,  between  the  third  and  a  point  a  little  below  the 
first  median  nenrules,  there  is  a  conspicuous  fuscous  cloud,  almost 
obliterating  the  lowest  two  spots  of  the  submarginal  series,  and 
emitting  nervular  rays  towards  base. 

It  is  difficult  to  understand  how  Hopffer  could  have  referred  this 
butterfly  to  the  genus  Harma,  as  it  is  a  true  Crenis  (not  distantly 
allied  to  C  rosa\  but  singular  in  its  possession  of  a  common  median 
row  of  black  spots,  and  on  the  upperside  of  the  fore  wings  also 
black  discocellular  striae  like  those  in  the  genus  Argynnis.  HopfPer 
himself  notices  the  resemblance  in  size  and  form  of  the  wings  to  the 
female  ArgynnU  laodice,  and  the  likeness  extends  also  to  the  black 
markings  of  the  upperside  generally. 

Genus  Hypanis,  Boisd. 

29.  Hypanis  ilithyia  (Drury). 

cJ.  Papilio  ilithyia^  Drury,  Illustr.  Nat.  Hist.  ii.  pi.  xvii.  flF.  1,  2 
(1773). 

Var.  Hypanis  achelo'ia^  Wallengr.  K.  Svensk.  Vet.-Akad.  Handl., 
Lep.  Rhop.  Caffr.  p.  29.  n.  2  (1857). 

Omrora  (August),  Ehanda  (September),  Okavango  River 
(  December),  andOmaramba-Oamatako  (January).  Fifteen  examples : 
four  males  and  one  female  of  the  typical  form ;  eight  males  and 
two  females  of  the  var.  acheldia. 

Both  the  typical  form  and  the  variety  were  taken  on  the  River 
Okavango  and  Omaramba-Oamatako,  and  the  variety  also  at  Omrora 
and  Ehanda.  Both  varied  from  the  medium  to  the  light  coloration 
of  the  underside,  only  one  example  (a  male  of  the  variety  from 
Omrora)  exhibiting  the  deep-ferruginous  colouring  often  found  in 
this  species. 

Genus  Neptis,  Fabr. 

30.  Neptis  agatha  (Cram.). 

Papilio  agatha,  Cram.  Pap.  Exot.  iv.  t.  cccxxvii.  ff.  A,  B(1780). 

Omrora  (August)  and  Ehanda  (August-September).  Eleven 
male  examples. 

Compared  with  examples  of  ^.  agatha  from  Natal,  these  specimens 
have  the  ground  of  a  less  deep  black  ;  the  white  bands  are  slightly 
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narrower,  and  their  external  black  nervular  indentations  are  very 
much  shorter  ;  and  from  two  to  four  of  the  minnte  white  spots 
near  the  costa  of  the  fore  wings,  immediately  preceding  the  white 
band,  are  found  on  the  upper  as  well  as  on  the  underside.  A 
dwarfed  specimen  from  Ehanda  expands  only  1  in.  8|  lin. 

Genus  PsEUDACRiEA,  Westw. 

31.    PsEUOACRiBA  P06GEI  (Dewitz). 

(S  >  Hypolymnas  poggei^  Dewitz,  Nov.  Act.  K.  Leop.-Carol. 
Deutsch.  Akad.  Naturf.  xH.  p.  197,  pi.  xxvi.  fig.  2  (1879). 

Omrora  (August).     One  male  example. 

This  specimen  agrees  very  nearly  with  Dewitz's  figure  of  one  of 
the  two  males  stated  to  have  been  taken  by  Pogge  in  Central  Angola, 
except  that  in  the  fore  wings  the  subapical  white  bar  is  considerably 
narrower,  and  the  greyish-white  clouding  of  the  apex  on  the  under- 
side is  much  more  conspicuous.  The  thorax  and  abdomen  are  very 
imperfectly  shown  in  the  figure,  the  former  being  robust  and  (like 
the  head)  very  conspicuously  white-spotted,  and  the  latter,  though 
very  slender,  bearing  on  each  side  six  conspicuous  spots,  of  which 
the  first  two  are  white  and  the  rest  ochreous-yellow. 

This  most  interesting  butterfly  is  a  very  exact  mimicker  of 
DanaU  chrysippus ;  and  it  is  especially  noteworthy  that  in  size 
(2  in.  10  Hn.  e^vp.  al,)  it  corresponds  with  the  smaller  than  usual 
i>.  chrynppus  from  the  same  locality.  In  three  features  it  is  even  a 
closer  imitator  of  its  model  than  the  female  Diadema  misippus^  viz. : 
on  the  upperside  of  the  fore  wings  the  much  narrower  costal  black 
and  the  absence  of  the  apical  white  spot,  and  on  the  upperside  of 
the  hind  wings  the  narrower,  less  diffuse,  inwardly  more  sharply 
dentate  hind-marginal  black  border.  On  the  other  hand,  the 
greyish-white  clouding  on  the  underside  of  the  apex  of  the  fore 
wings  and  the  conspicuous  spotting  of  the  abdomen  are  points  which 
lessen  D.  poggei^s  likeness  to  D.  chrysippus  as  compared  to  the 
colouring  of  the  corresponding  pares  in  i).  misippus.  These  two 
cliaracters  and  the  subbasal  black  spots  on  the  underside  of  the 
hind  wings  are  retained  generic  features  of  Pseudacrcea^  quite 
peculiar  and  unmistakable,  and  should,  in  conjunction  with  that  of 
the  very  long  and  gradually  clavate  antennae,  have  prevented  the 
error  of  the  describer  of  this  butteifiy  in  referring  it  to  the  genus 
Hypolimnaa  {=s Diadema ^  auct.). 

1\  poggei  is  very  distinct  from  every  other  described  species  of 
PseudacrcBG.  In  the  want  ot  subbasal  black  spots  on  the  fore 
wings  it  agrees  with  the  P,  lucretia  group ;  but  the  abdominal 
spotting  is  like  that  of  P,  boUduvalii  and  P.  trimenii.  The  rufous- 
ochreous  ground-colour  of  the  wings  exactly  accords  with  that  of 
Danais  chrysippus^  and  the  paler  tint  of  the  hind  wings  is  most 
ptrfectly  reproduced ;  while  on  the  underside  the  creamy  ochre- 
yellow  ground  and  the  white  neuration  and  black  border  of  the 
hiud  wings  (with  also  a  general  resemblance  in  the  few  white-edged 
black  spots)  are  precisely  simulative  of  the  Danais. 
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Genus  Uamanumida,  Hubn. 

32.  Hamanumida  d^edalus  (Fabr.). 

Papilio  dadaJm,  Fabr.  Syst.  Ent.  p.  482.  n.  174  (1775). 

Papilto  meleagris,  Cram.  Pap.  Exot.  i.  t.  Ixvi.  flP.  A,  B  (1775). 

Omrora  (August).     Six  male  and  two  female  examples. 

All  the  specimens  are  of  the  typical  {dadahui)  form,  baving  tbe 
underside  very  dull  argillaceous-ochreous  more  or  less  tinged  with 
rufous,  without  white  spots  (except  tbe  two  lowest  in  the  discal 
series  of  the  fore  wings,  which  are  tolerably  well  marked),  and  with 
the  dark  markings  very  faint. 

Genus  Charaxes,  Ochs. 

33.  Charaxes  candiope  (Godt.). 

Nymphalis  candiope,  Godt.  Enc.  M^th.  ix.  p.  353.  n.  10  (1819). 

Charaxes  candiope.  Trim.  S.-Afr.  Butt.  i.  p.  327.  n.  107.  pi.  6. 
f.  4(d)  (1887). 

Omrora  (August  and  September)  and  Ebanda  (September). 
Four  male  examples. 

34.  Charaxes  saturnus,  Butl. 

Charaxes  saturnus,  Butl.  Proc.  Zool.  Soc.  1865,  p.  624,  pi.  36. 
f.  I. 

Omrora  (August),  Ebanda  (September),  and  Okavango  River 
(December).     Eleven  male  examples. 

35.  Charaxes  achamenes,  Feld. 

Charaxes  acheemenes,  Feld.  Reise  Novara,  Lep.  iii.  p.  446, 
pi.  lix.  ff.  6,  7(cJ)(1867). 

Omrora  (August)  and  Ebanda  (September).  Three  examples, 
two  males  and  a  female. 

In  this  species  the  apex  of  the  fore  wings  is  remarkably  produced, 
especially  in  the  female. 

36.  Charaxes  ephyra  (Godt.). 

Nymphalis  ephyra,  Godt.  Encycl.  Meth.  ix.  p.  355  (1819). 

Ehanda  (August  and  September).  Two  examples,  a  male  and  a 
female. 

These  examples  are  smaller  than  usual,  especially  tbe  female, 
expanding  only  2  in.  5  lin.  The  lower  spots  of  the  outer  discal 
series  of  the  fore  wings  in  the  female  do  not  coalesce  with  those  of 
the  inner  series,  but  are  quite  apart,  indistinct,  small,  crescentic, 
and  bluish  ;  the  basal  half  of  both  wings  is  strongly  glossed  with  a 
greenish-bronzy  metallic  lustre  \ 

'  Tbere  is  strong  reason  for  supposing  that  C.  ethfocles^  Cram,  (neo  Drury), 
iigured  on  pi.  cxix.  d,  k,  in  vol.  ii.  of  Pap.  Exot.,  is  the  female  C.  ephyra ;  not- 
withstanding the  large  size,  rather  rough  execution,  and  crude  colouring  of  the 
fieures,  they  certainly  seem  to  be  intended  to  represent  the  female  of  this 
ckanuces. 
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37.  CUARAXES  GtJDERTANA  (Dcwitz). 

Nymphalis  guderiana^  Dewitz,  Nov.  Act.  K.  Leop.-Carol. 
Deutsch.  Akad.  Naturf.  xli.  p.  200,  t.  xxvi.  f.  18  (1879). 

Omrora  (August)  and  Ehanda  (September).  Sixteen  male 
examples. 

Though  so  differently  marked  on  the  upperside,  this  species 
exhibits  on  the  underside  very  close  alliance  to  C,  ephyra  (Godt.), 
the  chief  distinctions  consisting  in  the  partial  reproduction  of  the 
white  markings  of  the  upperside,  and  in  the  hind  wings  the  better 
definition  of  the  ferruginous  discal  lunulate  streak,  and  the  presence 
of  some  whitbh  scaling  immediately  beyond  the  median  irregular 
bluish-black  Ime.     Exp.  al.  2  in.  5-8  lin. 

A  single  male,  sent  to  me  in  1883,  was  taken  by  Mr.  F.  C. 
Selous  on  the  Gwailo  Kiver,  South  Mashuna-land. 

38.  Charaxes  bohemani,  Feld. 

d  .  Charaxes  bohemani,  Feld.  Wien.  ent.  Monatschr.  iii.  p.  321, 
t.  6.  f.  3  (1859)  ;  Butl.  Lep.  Exot.  p.  28,  pi.  x.  f.  3  (  $  )  (1869). 

Omrora  (August).     Two  male  examples. 

The  specimens  received  of  this  noble  Charaxes  expand  respec- 
tively 3  in.  7i  lin.  and  4  in.  The  expanse  of  the  Zambesi  female 
figured  by  Butler  (loc,  eit.)  is  given  as  3  in.  10  lin.  Felder's  type 
was  from  Lake  Ngami  {Wahlberg);  Druce  (Proc.  Zool.  Soc.  1875, 
p.  412)  notes  a  fine  series  of  the  species  from  Angola  (Monteiro) ; 
and  Dewitz  (loe.  eit.)  also  mentions  it  as  taken  in  Angola  by  Pogge. 

Family  LvCiENiDiE. 
Genus  Lycana,  Fabr. 

39.  Lycjena  OSIRIS,  Hopff. 

c? .  Lyetena  osiris,  Hopff.  Monatsb.  Preuss.  Akad.  Wissensch. 
1855,  p.  642.  n.  21  ;  Peters,  Eeise  Mossamb.,  Ins.  p.  409,  t.  xxvi. 
ff.  11,  12(1862). 

Otiembora  (November-December).     One  female  example. 

40.  LyCjEna  asopvs,  Hopff. 

S  2  •  Lyccena  asopus,  Hopff.  loc.  eit.  n.  22  (1855) ;  and  op. 
cit.p.  410,  ff.  13-15(1862) 
Omrora  (August-September).     One  male  example. 

41.  LYCiENA  parsimon  (Fabi.). 

d.  Papilio  parsimon,  Fabr.  Syst.  Ent.  p.  526.  n.  349  (1775). 
Poptlio  ceiiBUSy  Cram.  Pap.  Exot.  iv.  t.  ccclxxix.  ff.  K,  K  (1781). 
Okavango  River  (December).     One  male  specimen. 

42.  LYCiENA  GLAUCA,  Trim. 

d?.  Lyaena  glauca,  Trim.    S.-Afr.   Butt.   ii.  p.  21.  n.   123 
(1887). 
Pmoc.  ZooL.  Soc— 1891,  No.  VI.  6 
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43.  LTCiBNA  CI8STT8  (Oodt). 

(S  $  •  Polyommatus  eUsus,  Godt.  Encycl.  M^th.  ix.  p.  683.  n.  210 
(1819). 

Otiembora  (November-December).     One  female  example. 

44.  Lycjbna  jobates,  Hopff. 

d .  Lycanajobatek,  Hopff.  loc.  cit.   1855,  p.  642.  n.  20 ;  and 
op.  cit.  Ins.  p.  408,  t.  xxvL  ff.  9,  10  (1862). 
Ebanda  (September).     One  female. 

45.  Lycana  mahullokoana,  Wallengr. 

cJ  $ .  Lyctena    mohallokoana^    Wallengr.   K.    Sv.    Vet.-Akad. 
Handl.  1857,  Lep.  Bhop.  Caffr.  p.  41.  n.  16. 
Omrora  (August).     One  male  example. 

46.  Lycana  lysi  mon  (Hiibn.). 

d.  Papilio  lynmoH,  Hiibn.  Samml.  europ.  Schmett.  ff.  534, 
535  (?  1798). 

Omrora  (August).    Two  male  examples. 

47.  LYCiENA  LUG  f DA,  Trim. 

d  2  •  Lycana  lunda.  Trim.  Trans.  £nt.  Soc.  Lond.  1883, 
p.  348. 

Omrora  (August)  and  Ehanda  (September).  Two  male  ex- 
amples. 

48.  LYCiENA  GAixi,  Trim. 

c^.  Lycfjena  gaiki^  Trim.  Trans.  £nt.  Soc.  Lond.  3rd  ser.  i. 
p.  403  (1862);  and  ( d  $  )  Rbop.  Afr.  Austr.  ii.  p.  256.  n.  158, 
pi.  4.  f.  7  [d]  (1865). 

Omaramba-Oama.ako  (January).     One  female  example. 

49.  Lycana  bceuxca  (Linn.). 

Ebanda  (September)  and  Okavango  Eiver  (December).  Five 
male  examples. 

50.  Lycana  sichela,  Wallengr. 

(S .  Lyctena  sichela^  Wallengr.  loc.  cit.  1857,  p.  37.  n.  4. 

Omrora  (August)  and  Ehanda  (August-September).  Twelve 
male  examples. 

These  are  the  first  specimens  of  this  curious  Lyccena  that  I  have 
seen  from  any  locality  within  the  tropical  limit.  Like  the  more 
southern  examples,  they  vary  much  in  size. 

51.  LYCiBNA  TELICANUS  (Laug). 

Papilio  teleeanus,  Lang,  **  Verz.  sein.  Schmett.  ii.  p.  47.  n.  387- 
389  (1789).'* 

Omrora  (August  and  November)  and  Ehanda  (August-Septem- 
ber).   Twenty-two  male  examples. 
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52.  LvciBNA  JESOU8  (6u6rm). 

J.  Pofyommatusjesous,  Gu^r.,  Lefebv.  Voj.  Abyss.  W.  p.  383, 
pi.  11.  ff.  3,  4(1847). 

Ehanda (September),  Humbe  (October),  and  Omaramba-Oaraatako 
(January).     Seven  specimens  ;  six  males,  one  female. 

53.  LvCiENA  MORiQUA,  WallengT. 

d.  Lyeana  moriqua^  Wallengr.  loc.  cit.   p.  39  (1857)  ;    d  $ , 
Trim.  S.-Afr.  Butt.  ii.  p.  75.  n.  157,  pi.  8.  ff.  5,  5  a  (1887). 
Ebanda  (Aug:ust-September).     Two  male  examples. 

54.  LvCiENA  CALICE,  Hopff. 

Lyeana  ealiee^  Hopff.  loc.  dt.  1855,  p.  642.  n.  18  ;  and  op.  cit. 
p.  405,  t.  xxvi.  ff.  4,  5  (1862). 

Ororora  (August)  and  Ebanda  (August--September).  Three 
eiamples  ;  a  male  and  two  females. 

These  specimens  of  L.  ealice  are  rather  larger  than  the  type 
figured  by  Hopffer,  and  have  on  the  upperside  the  basal  and 
marginal  black  clouding  in  both  fore  and  hind  wings  le^s  strongly 
defeloped  ;  while  on  the  underside  all  the  black  markings  are  more 
attenuated. 

55.  LYCiSNA  meljBNa,  Trim. 

Lyciena  melana,  Trim.  S.-Afr.  Butt.  ii.  p.  82.  n.  161  (1887). 

Omrora  (August),  Ehanda  (August-September),  and  Okavango 
Bif  er  (December).     Six  examples ;  four  males,  two  females. 

All  these  specimens  are  rather  smaller  than  usual,  their  upper- 
side  is  typical  in  character,  but  the  underside  markings  (as  in  the 
closely  allied  L,  caUce)  are  more  attenuated. 

56.  LYCiBNA  SYBARI8,  Hopff. 

^  2  •  Lye€ena  sybaris,  Hopff.  Monatsb.  Preuss.  Akad.  Wissensch. 
1855,  p.  642 ;  and  op.  cit.  p.  408,  t.  xxyi.  ff.  6-8  (1862). 

Omrora  (August),  Ehanda  (September),  Otiembora  (November- 
December).     Six  examples  ;  five  males,  one  female. 

Genus  Lycjbnesthes,  Moore. 
57-  Lycanesthes  AMARAH  (Gu6rin) 

5 .  Polyommatus  amarah,  Gu6r.,  Lefebv.  Voy.  Abyss,  vi.  p.  384, 
pL  U.ff.  5,  6(1847). 
Omaramba-Oamatako  (January).     One  male  example. 

58.  Lycjenksthes  otacilia,  Trim. 

d.  Lyc€enesthes  otaeilia,  Trim.  Trans.   Ent.  Soc.  Lond.   1868, 
p.  90 ;  and  S.-Afr.  Butt.  ii.  p.  102.  n.  171,  pi.  7.  f.  8  (1887). 
Ehanda  (September).     One  female  example. 

6* 
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Genas  Deudorix,  Hewits. 

59.  Deudorix  antalus  (Hopff.). 

Dipsas  anialusy  Hopff.  loc.cit.  1855,  p.  641.  d.  15 ;  and  op.  cit. 
p.  400,  t.  XXV.  ff.  r-9  [  ?  ]  (1862). 

Omrora  (Angost).    One  female  example. 

60.  Deudorix  licinia  (Mabille). 

cJ.  Thecla  licinia,  Mab.  Bull.  Soc.  Zool.  France,  1878,  p.  83  ; 
Grandid.  Hist.  Phys.  etc.  Madag.  pi.  30  A.  ff.  5,  5a  (1885). 

cT  $ .  Deudoris  dinochares,  H.  G.  Smith,  Ann.  &  Mag.  Nat. 
Hist.  5th  ser.  xix.  p.  64.  n.  7  (1887). 

Omrora  (August),  Ehanda  (August-September),  and  Okavango 
RiTer  (December).     Four  male  examples. 

The  Okavango  specimen  and  one  of  the  two  Ehanda  examples  are 
normal  and  full-sized,  but  the  other  two  are  considerably  smaller, 
and  the  Omrora  individual  has  the  orange-red  ground-colour 
yellower  in  tint  than  usual,  and  the  fuscous  border  of  the  fore  wings 
narrower. 

61.  Deudorix  obscurata,  n.  sp.    (Plate  IX.  fig.  13  c^.) 

Exp,  al,  1  in.  2  lin. 

c^ .  Glossy  lilacine-hluet  with  casta  of  both  wings  and  apical  half 
of  fore  wing  pale  dull  brownish  grey  ;  in  fore  wing^  between  costa 
and  Ist  median  nervule,  a  very  large  upper-median  black  patch. 
Fore  wing :  inner  margin  prominently  convex  before  middle ;  black 
patch  irrorated  with  blue  in  discoidal  cell  and  between  1st  and  2nd 
median  nervules  ;  costal  border  of  brownish  grey  very  narrow  as  far 
as  outer  edge  of  black  patch  ;  very  broad  apical  hind-marginal 
brownish  grey,  abruptly  terminating  ou  1st  median  nervule. 
Bind  wing:  costal  subbasal  sexual  badge  large,  shining,  whitish, 
fuscous-edged,  roughly  ovate ;  costal  border  of  brownish  grey 
moderately  wide  as  far  as  apex,  not  extending  below  2ud  subcostal 
nervule  ;  inner-marginal  brownish-grey  border  suffused  with  whitish, 
not  extending  above  submediau  nervure ;  a  fine  black  hind-marginal 
bounding  line,  more  apparent  inferiorly ;  linear  black  tail  at  ex- 
tremity of  1st  median  nervule  white-ripped,  rather  long;  lobe  at 
anal  angle  not  large,  bearing  a  black  spot  with  some  metallic-blue 
scales.  Cilia  brownish  grey,  mixed  slightly  with  white  near 
posterior  angle  of  fore  wing  and  in  hind  wing,  in  which  latter  uhite 
predominates  at  and  near  anal  angle.  Underside. — Pale  yellowish 
grey ;  ordinary  terminal  discocellular,  discal,  and  submarginal 
markings  not  darker  than  the  ground-colour,  but  defined  by  very 
slender  and  inconspicuous  whitish  bounding  lines ;  no  subbasal  spots 
in  either  wing.  Fore  wing :  just  below  median  nervure  and  origin 
of  its  1st  nervule  a  conspicuous  longitudinal  black  mark  (mostly 
hidden  by  convex  prominence  of  costa  of  hind  wing),  being  the  upper 
part  of  a  large  shining  whitish  black-edged  subpyriform  inner-mar- 
einal  sexual  badge,  corresponding  with  that  on  costa  of  hind  wing  on 
tne  upperside.     Hind  wing :  black  spot  on  anal-angular  lobe  and  a 
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similar  very  conspicuoufi  hind-marginal  black  spot  between  Ist  and 
2nd  median  nervoles  bounded  internally  by  a  wide  pale-yellow 
lanule ;  costa  rather  prominently  convex  at  a  little  distance  from  the 
base. 

Omrora  (November).     One  male  example. 

This  species  belongs  to  the  group  separated  generically  by  Moore 
(Lep.  Ceylon,  i.  p.  104,  1881)  as  Virachola,  and  in  its  blue  upper- 
side  colouring  resembles  the  much  larger  D,  perse,  Hewits.,  which 
is  given  as  the  typical  species.  In  the  strong  convexity  or  lobation 
of  the  wing-margins  where  they  overlap  near  the  bases,  D.  ohscurata 
resembles  Hypolycana  cacuius  (Hopff.),  while  in  the  very  conspi- 
cuous black  patch  or  cloud  on  theupperside  of  the  fore  wings  it  bears 
some  likeness  to  H.  erylus  (Godt.). 

Genus  Hypolyc-«na,  Feld. 

62.  Hypolyc4|na  CiBcuLTJS  (Hopff.).    (Plate  IX.  fig.  14  d.) 

lolaus  cisculus,  Hopff.  Monatsb.  k.  Akad.  Wissensch.  Berl.  1855, 
p.  642.  n.  1 7 ;  and  Peters,  Reise  Mossamb.,  Ins.  p.  402,  t.  xxv. 
ff.  12-14  (d$). 

Omrora  (August).     £ight  examples  ;  six  males  and  two  females. 

The  examples  under  notice  are  rather  larger  (exp.  ah  ($  1  in. 
3-5|  lin.,  $  1  in.  4^5|  lin.)  than  the  types  from  Querimba  and 
Tette  described  and  figured  by  Hopffer,  and  also  than  the  specimens 
I  have  received  from  Delagoa  Bay.  The  males  further  differ  on  the 
upperside  in  presenting  a  decidedly  more  violaceous  tint  than  the 
East-African  males,  and  a  narrower  fuscous  apical  hind-marginal 
border  in  the  fore  wings  ;  while  both  sexes  on  the  underside  have  the 
thin  transverse  streaks  of  a  much  more  decided  red. 

Besides  the  above-mentioned  examples  the  collection  contains  six 
males  (four  from  Humbe  taken  in  October,  and  two  from  Omrora 
taken  in  November)  which  appear  to  constitute  a  very  strongly 
marked  seasonal  form  of  H,  cceculuSj  presenting  the  following  dis- 
tinctions from  the  earlier  brood : — Size  larger  (exp.  al.  1  in.  5-6  lin.)  ; 
upperside  of  a  deeper  violaceous  not  inclining  to  blue,  with  the 
fuscous  border  of  fore  wings  broader ;  underside  with  the  red  trans- 
verse streaks  greatly  (from  more  than  twice  to  three  times)  broader. 
The  underside  markings  correspond  so  exactly  in  position  and  form 
with  those  of  ordinary  cceculus  that,  notwithstanding  their  extreme 
development,  it  is  impossible  to  regard  them  as  indicating  a  distinct 
species. 

Genus  Iolaus,  Uubn. 

63.  Iolaus  bowkeri,  Trim. 

$.  lolaus  bowkeri,  Trim.  Tians.  Ent.  Soc.  Lond.  3rd  ser.  ii. 
p.  176  (1864);  Rhop.  Afr.  Aust.  ii.  p.  225.  n.  130,  pi.  4.  f.  4 
(1866);  and  (  d  $  )  S.-Afr.  Butt.  ii.  p.  132.  n.  186  (1887). 

Ehanda  (September),  Omrora  (November),  Okavango  River 
(December),  and  Omaramba-Oamatako  (January).  Five  examples  ; 
three  males,  two  females. 
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A  female  from  the  OkaTango  River  is  the  largest  I  haye  yet 
measured,  expanding  1  in.  7  lin.  The  species  is  widely  distributed 
over  extra- tropical  South  Africa,  and  is  also  recorded  from  Kinsembo, 
a  little  to  the  N.  of  Ambriz  in  Angola. 

64,  loLAUS  PALLENE  (Walleugf.). 

Myrina  pallene,  WaUengr.  K.  Sv.  Vet.-Akad.  Handl.  1857, 
Lep.  Rhop.  Cafifr.  p.  36. 

Okavango  River  (December).     One  male  example. 

This  species,  so  isolated  in  colour  and  marking,  seems  to  be 
remarkably  rare,  although  known  to  occur  at  widely-remote  spots, 
such  as  Lakes  Nyanza  and  Nyassa  in  tropical,  and  Swaziland  and 
Natal  in  extra-tropical  South  Africa.  From  the  latter  region  of  the 
continent  J  have  seen  but  one  individual,  but  have  been  authentically 
informed  of  the  occurrence  of  five  others. 

Genus  Aphn-«us,  Hiibn. 

65.  ApHNiEus  ERiKssoNi,  u.  sp.    (Plate  IX.  fig.  15  J .) 
$  .  Ea^.  aL  1  in.  7  lin. 

Bull  brownish  red,  with  a  common  terminal  hind-marginal  fuaeous 
line  ;  cilia  short,  whitish.  Fore  wing  :  lust  at  extremity  of  discoidal 
cell  a  good-sized  rather  indistinct  quadrate  ochre-yellow  spot;  a 
little  beyond  it  a  transverse  series  of  five  smaller  spots  of  the  same 
colour,  lying  between  subcostal  nervure  and  first  median  nervule, 
of  which  the  third  (between  lower  radial  and  third  median  nervules) 
is  nearer  hind  margin  than  the  rest,  and  the  fifth  (lowest)  is  smallest 
and  most  indistinct.  Hind  wing :  traces  of  three  very  indistinct 
ochre-yellow  spots,  one  at  extremity  of  discoidal  cell,  and  two  (very 
small)  beyond  it ;  anal-angular  portion  much  elongated  and  produced, 
with  a  very  prominent  broad  terminal  lobe,  fuscous,  with  bronzy- 
greenish  scales ;  at  extremity  of  submedian  nervure  a  moderately- 
long  rather  stout  tail,  of  the  ground-colour.  [Tail  on  1st  median 
nervule  wanting,  but  probably  present  in  uninjured  examples.] 
Underside. — Brownish  ochre-yellow,  with  good-sized,  rounded j 
thinly  ferruginous-brown- edged  ochre-yellow  spots ;  in  both  wings,  a 
terminal  discocellular  spot,  and  an  irregular  discal  series  of  contiguous 
spots,  also  a  series  of  separate  spots  along  hind  margin.  Fore  wing : 
in  discoidal  cell  two  spots,  one  subbasal,  the  other  median  ;  inner- 
marginal  border  dull  pale  yellowish ;  six  spots  in  discal  series,  of 
which  the  third  (between  lower  radial  and  3rd  median  nervules)  is 
beyond,  and  the  sixth  (imperfect,  and  below  1st  median  nervule) 
before,  the  rest ;  seven  spots  in  hind-marginal  series.  Hind  wing :  a 
subbasal  series  of  four  circular  spots,  of  which  the  2nd  is  in  discoidal 
cell,  and  the  3rd  (between  1st  median  nervule  and  submedian 
nervure)  is  considerably  beyond  the  rest ;  nine  spots  in  discal  series, 
of  which  the  2nd,  3rd,  4th,  and  8th  are  more  or  less  beyond  the 
rest ;  in  hind-marginal  series  six  separate  spots,  succeeded  (below  1st 
median  nervule)  by  three  confluent  into  one ;  some  metallic-greenish 
scales  on  extremity  of  anal-angular  lobe,  preceded  (below  submedian 
nervure)  by  a  small  dull  crimson  spot. 
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Head  above  dull  brownish  red  ;  eyes  banded  anteriorly  by  a 
metallic  silyerj-white  stripe,  posteriorly  by  a  dull  white  one  ;  palpi 
with  terminal  joint  and  upperside  of  middle  joint  brownish  red»  but 
beneath  dull  creamy;  antennae  ferruginous,  tipped  with  ochre- 
yellow,  beneath  tinged  with  whitish  about  middle.  Abdomen  dull 
brownish  red  laterally  and  terminally,  beneath  pale  dull  creamy  in 
basal  half. 

In  its  robust  body  and  produced  wings,  as  well  as  in  its  five- 
branched  subcostal  nervure  of  the  fore  wings,  this  butterfly  exhibits 
unmistakable  signs  of  belonging  to  the  section  of  Jphnaus  which 
includes  the  brilliant  A.  At^cAtit^ontt,  Trim.,  and  (I  believe)  A.orcas 
(DnryX  and  which  Mr.  de  Niceville  has  recently  (Butt.  India  &c. 
iii.  p.  347,  1890)  proposed  to  separate  generically  under  the  name 
of  Apknamarpha.  The  almost  ferruginous  tint  of  the  upperside, 
and  the  entire  absence  of  silvery  or  other  metallic  lustre  in  the  spots 
of  the  underside,  impart  a  most  singular  aspect  to  this  species,  quite 
untike  that  of  any  previously  known  member  of  the  ^^enus  ^  The 
position  and  arrangement,  however,  of  the  dark-edged  spots  on  the 
underside  are  similar  to  those  found  in  A,  orcas.  Unfortunately, 
the  only  example  contained  in  Mr.  Eriksson's  collection  is  somewhat 
rubbed  and  worn. 

66.  ApBNAUS  NATALBN8I8  (WcstW.). 

$  (?).  Amhlypodia  natalensiSf  Westw.  Gen.  D.  Lep.  ii.  p.  479, 
pi.  Ixxv.  f.  4  (1852). 

c^  $ .  Aphtueus  natalensiSf  Hewits.  III.  D.  Lep.  p.  62,  pi.  25. 
ff.  1,2(1865). 

Omaramba-Oamatako  (January).  Two  examples;  male  and 
female. 

67.  Apunaus  modestus,  n.  sp.     (Plate  IX.  fig.  16  d.) 

c^  .  Exp.  oL  1  in.  2  lin. 

Like  A.  natalensis  (Westw.)  c^,  but  the  violaceous  gloss  of  a 
deeper  tint,  inclining  to  purple.  Fore  wing :  short  ochre-yellow 
transverse  band  crossing  discoidal  cell  narrower,  median  band 
straighter  and  inferiorly  wider,  outer  band  narrower  and  united  to 
median  one  between  Ist  and  2nd  median  nervules.  Hind  wing :  no 
hind-marainal  pale  streak  preceding  black  edging-line ;  anal-angular 
ochre-yellow  spot  smaller,  and  vrith  only  very  faint  indication  of  two 
minute  blackish  spots  on  its  outer  edge.  Underside. — Pale 
whitish  yellow  ;  t/ie  transverse  fascia  almost  of  the  same  tint  as  the 
ground-colour  y  thinly  edged  with  fuscous  in  fore  wing  and  with  pale 
grey  in  hind  wing,  and  rather  sparsely  marked  with  silvery  along 
their  middle.  Fore  wing :  fascice  and  other  markings  arranged  as  in 
natalensis f  but  the  former    broader,  less  regular,  more  sinuate; 

^  Mr.  Hewitflon  in  1875  described  (Ent  M.  Biag.  xii.  p.  39),  fVom  a  single 
Bomean  ezamjde,  a  large  Aphntfus,  under  the  name  of  A.  vixitiga,  which  hat*  u 
**  dark  red-brown  uppernde,  "  but  the  underside  is  noted  oe  haTing  *'  many 
aher  spot*  "  in  botn  wings. 
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blackish  subbasal  infracellular  marking  larger,  more  as  in  A, 
m{wi7iA;an,  Wallengr. ;  two  submarginal  streaks  pale  grey,  interrupted 
on  nervules,  the  inner  one  commencing  with  a  small  costal  spot  (as 
in  tnasilikazi)  and  becoming  blackish  below  2nd  median  nervule. 
Hind  wing  :  subbasal  spots  extremely  indistinct ;  the  two  fasciae  very 
much  more  irregular  than  in  either  A.  natalenm  or  A,  masilikaei,  and 
in  outline  and  relative  position  mucli  as  in  ^.  ella,  Hewits.,  the  ex- 
tremity of  the  short  outer  fascia  just  meeting  a  projection  of  the  long 
median  one  on  3rd  median  nervule ;  two  submarginal  streaks  linear, 
pale  grey,  broken  into  lunules,  the  inner  one  spangled  with  silvery 
along  its  lower  half ;  a  very  small  anal-angular  black  spot,  and  near 
it  (just  above  submedian  nervure)  a  minute  silvery-spangled  spot. 

Although  this  form  is  represented  by  a  rather  worn  individual 
only,  the  characters  of  the  underside  are  so  markedly  dififerent  from 
those  of  any  Aphnceus  known  to  me  that  I  have  no  hesitation  in 
noting  it  as  a  distinct  species.  The  anal-angular  lobe  of  the  hind 
wings  appears  to  be  much  less  prominent  than  in  the  allied  species, 
but  this  may  be  partly  due  to  the  vdng  being  more  worn  in  that 
part  than  elsewhere. 

Omrora  (November).     One  male  example. 

68.  APHNJBUS  VICTORIA,  Butl. 

Aphnaus  victoricB,  Butl.  Ent.  M.  Mag.  xx.  p.  251  (1884). 

Omrora  (November).     One  male  example. 

I  have  already  noticed  this  specimen  in  my  '  South-African 
Butterflies'  (iii.  p.  414,  note),  pointing  out  the  alliance  of  the 
species  to  A,  masilikazi,  and  the  singularity  of  the  underside 
markings  which  distinguish  it.  Mr.  Butler  gives  Victoria  Nyanza 
as  the  habitat  of  the  type. 

69.  ApHNiEUS  PHANES,  Trim. 

6  ? .  Aphnceus  phanes,  Trim.  Trans.  Ent.  Soc.  Lond.  1873, 
p.  1 1 1,  pi.  i.  figs.  4,  .5. 

Ehanda  (September),  Okavaugo  River  (December),  and 
Omaramba-Oamatako  (January).  Six  examples;  two  mides  and 
four  females. 

70.  Aphnaus  homeyeri,  Dewitz. 

(5  $  .  AphndBus  homeyeri.  Dew.  Deutsch.  ent.  Zeitschr.  xxx. 
p.  429,  pi.  ii.  figs.  5,  5  a,  5  A,  5  c  (1887)  '. 

Omrora  (August  and  November),  Ehanda  (September).  Ten 
examples ;  seven  males  and  three  females. 

As  Dewitz  remarks  (he.  cit.),  there  is  close  agreement  on  the 
upperside  between  this  species  and  A,  nataiensis  (Westw.).  As 
regards  the  underside,  however,  not  only  is  the  ground-colour  of  a 
decidedly  duller  yellow  (in  some  specimens  inclining  to  ochreous  or 

^  Dewitz  notes  that  this  species  was  brought  from  Angola  by  bofh  Homeyer 
and  Pogge,  and  that  the  latter  took  one  specimen  at  Mukenge  on  9th  December. 
(The  Utter  locality  is  situated  in  about  6°  S.  lat.  and  22''  30'  W.  long.,  close  to  the 
Lulua  Biyer.) 
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arenaceons),  but,  while  the  fore-wing  markings  differ  but  slightly 
from  those  of  natalensis,  in  the  hind  wing  both  the  transverse  bands 
are  broken  and  irregular  instead  of  straight  and  even,  and  the  outer 
one,  instead  of  being  wholly  separate,  usually  touches  and  often 
unites  with  the  inner  one,  being  strongly  bent  inward  between 
the  subcostal  nervules.  The  basi-inner  marginal  orange  of 
the  underside  in  natalensis  is  wanting  in  homeyeri,  but  the  sub- 
basal  spots  in  the  hind  wing  are  considerably  or  even  greatly  enlarged, 
the  two  outermost  in  the  latter  case  often  touching  the  inner 
transverse  band  (as  in  Dewitz's  fig.  5  a). 

It  is  a  remarkable  fact  that,  of  the  ten  examples  collected  by 
Mr.  Eriksson,  the  six  taken  in  August  and  September  are  without 
exception  of  very  dull  colouring  beneath,  contrasting  strikingly  with 
the  bright  tints  of  the  four  captured  in  November.  In  the  latter 
the  ground  is  a  clear,  or  almost  clear,  pale  yellow,  and  the  markings 
orange-red  or  ferruginous-red  and  sharply  defined ;  but  in  the 
former  both  ground  and  markings  are  much  altered  and  approximate 
to  each  other  in  hue,  especially  in  the  hind  wings,  where  an  almost 
uniform  isabelline-sandy  tint  prevails.  This  dulness  and  almost 
obliteration  of  the  markings,  except  for  their  silvery  streaks  and 
spots,  are  most  pronounced  in  the  female,  and,  like  several  otber 
instances  recorded  in  this  paper,  appear  to  indicate  a  dry-season 
(winter)  generation  in  which  the  underside  colouring  harmonizes 
with  the  exposed  soil  and  withered  herbage  ^ 

Genus  Chrysorychia,  Wallengr. 
71.  Chrysorychia  harpax  (Fabr.).  ' 

2 .  PapUio  harpax,  Fabr.  Syst.  Ent.,  App.  p.  829.  n.  327-328 
(1775). 

c^ .  Chrysorychia  tjoane,  Wallengr.  K.  Sv.  Vet.-Akad.  Handl. 
1857,  Lep.  Rhop.  Caffr.  p.  44. 

Ehanda  (August  and  September),  Okavango  Kiver  (December), 
and  Omaramba-Oamatako  (January).  Five  examples ;  three  males 
and  two  females. 

In  all  these  specimens  the  underside  colouring  is  pale  and  dull, 
and  its  metalHc  spots  small  and  faint,  while  the  male  from 
Omaramba-Oamatako  presents  the  peculiarity  of  a  rather  conspi- 
cuous dark-grey  submarginal  fascia  in  the  hind  wings.  On  the  upper- 
side  they  have  the  ground-colour  of  a  paler  red,  and  the  males  have 
a  narrower  dark  apical  border,  than  more  southern  examples ;  and 
in  all  respects  they  resemble  the  Zambesian  and  Matabele-land 
specimens  mentioned  in  my  '  South- African  Butterflies  *  (ii.  p.  164, 
note).  One  of  the  two  Ehanda  females  agrees  very  closely  with 
Hopffer's  figure  (Peters,  Reise  Mossamb.Jns.  pi.  xxvi.  f.  2)  of  a 
Querimba  individual  of  the  same  sex. 

1  lir.  de  Nio^vUle  (Butt.  India  &o.  iii.  pp.  354, 360,  364,  1890)  ^ives  eyidenoe 
tending  to  tfaow  that  occasional  dimorphism  occurs  in  soToral  Asiatio  species  of 
Apknaus. 
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72.  Chrysorychia  amanga  (Westw.). 

(S  2  .  Zeritis  amanga^  Westw.,  Oates'  *  Matabele-land/  &c.  p.  351 . 
11.62(1881). 

Omrora  (August  and  November)  and  Humbe  (October).  Ten 
examples  ;  six  males  and  four  females. 

These  males  on  the  upperside  differ  from  the  Transvaal  one 
figured  in  *  South-African  Butterflies '  (ii.  pi.  9.  f.  1 )  in  the  much 
larger  red  field  in  the  fore  wings,  extending  more  or  less  over  the  dis- 
coidal  cell  and  the  upper  discal  area  bejond  the  cell.  Both  sexes  have 
the  underside  of  a  very  uniform  reddish-ochreous — a  character 
which  I  have  previously  noticed  in  some  of  the  females  only. 

Genus  Zeritis,  Boisd. 

73.  Zbritis  leroma  (WaUengr.). 

J  .  Arhopalal  leroma,  Wallengr.  loc.  cit.  p.  42  (1857). 

<J  $  .  Zeritia  leroma^  Trim.  Trans.  Ent.  Soc.  Lond.  1870,  p.  376, 
pi.  vi.  f.  10  [d]. 

Otiembora  (November  to  December),  Okavango  River  (December^ 
Omaramba-Oamatako  (January). 

74.  Zeritis  aranda  (WaUengr.). 

($ .  CygaritU  aranda,  Wallengr.  loc.  cit.  1857,  p.  43. 

Omrora  (August).    Three  male  examples. 

On  the  underside  the  ground-colour  in  these  specimens  is  duller 
and  paler  than  usual,  but  the  sub-metallic  spots  of  the  hind  wing 
are  whiter  and  more  shining. 

75.  Zeritis  molomo,  Trim. 

?.  Zeritis  molomo^  Trim.  Trans.  Ent.  Soc.  Lond.  1870,  p.  373, 
pi.  vi.  f.  9  ;  and  var.  A  ( cJ  ?  ).  S.-Afr.  Butt.  ii.  p.  206  (1887). 

Humbe  (October),  Okavango  River  (December),  and  Omaramba- 
Oamatako  (January).     Nine  examples ;  four  males  and  five  females. 

These  specimens  approximate  more  nearly  to  the  var.  A  above  re- 
ferred to,  but  are  decidedly  smaller  than  usual.  The  males  have  the 
fore  wings  longer  apically,  and  the  anal  angular  projection  and  short 
tail  of  the  hind  wings  longer;  the  orange  ground-colour  is  brighter, 
the  dark  costal  patch  is  larger  in  both  fore  and  hind  wings,  and  the 
dark  border  of  the  fore  wings  is  wider  at  the  posterior  angle.  The 
females  are  nearer  to  the  typical  form  than  usual  in  having  the 
hind-marginal  border  of  the  fore  wings  but  slightly  pierced  by 
nervular  projections  of  the  ground-colour. 

76.  Zeritis  damarensis,  n.  sp.    (Plate  IX.  fig.  17  <J.) 
c^ .  Exp,  al.  1  m.  4-5  J  lin. 

Closely  allied  to  Z.  molomo^  Trim.,  but  much  larger.  Orange- 
yellow  paler  and  duller  and  in  both  wings  restricted  to  discal  area, 
the  basal  area  being  widely  obscured  with  ochrecm-Juseous, 
Underside. — Costa  of  fore  wing  above  costal  nenmre,  and  base  and 
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npper  median  portion  o/hind  wing,  conspicuously  clouded  with  whitish. 
Fore  winy :  silTery-white  centres  to  discocellular  and  discal  spots 
Urge  and  bright ;  lowest  spot  in  discal  series  large  and  curved ;  a 
small  black  spot  (as  in  Z.picrus,  Cram.)  immediately  below  sub- 
basal  discoceUular  spot.  Hind  wingi  sub-metallic  spots  whiter 
but  not  so  bright  as  in  Z,  molomoy  the  outer  discal  series  more  remote 
from  the  inner  one  and  more  regular ;  last  two  spots  of  both  outer 
discal  and  hind-marginal  series  fuscous,  outwardly  bounded  by 
whitish. 

The  Tariability  and  intimate  alliance  of  the  various  forms  of  this 
(tiie  Thyra)  section  of  Zeritis  render  a  satisfactorv  discrimination 
of  them  exceedingly  difficult,  but  I  think  that  the  difference  of  size 
and  the  peculiarities  of  marking  above  noted  warrant  the  separation 
of  Z,  damarenns  as  a  distinct  species.  It  should  be  observed  that 
the  specimens  described  were  taken  at  the  same  place  and  during 
the  same  month  as  Z.  mohmo, 

Omaramba-Oaroatako  (January).    Three  male  examples. 

Genus  Erikssonia,  n«  g. 

Imago. — Head  small,  clothed  with  short  down  ;  eyes  smooth  ; 
antennae  rather  short,  thick,  very  gradually  incrassate  from  about 
middle  to  tip  (which  is  obtuse  ) ;  palpi  long,  horizontally  porrect, 
not  convergent  but  apart  throughout  their  length,  laterally  com- 
pressed, clothed  with  short  scales  above  and  with  long  densely-packed 
hair-like  scales  beneath,  terminal  joint  long,  acuminate,  but  not  very 
slender. 

Thorax  very  short,  slender,  very  sparsely  clothed  with  scales  and 
hairs.  ^Fhre  wing  elongate,  produced  apically ;  costa  but  slightly 
arched  at  base,  and  thence  almost  straight  to  apex ;  hind  margin 
slightly  convex  between  upper  radial  and  3rd  median  nervules  ; 
subcostal  neuration  like  that  of  Zeritis,  except  that  the  4th  nervule 
is  shorter  and  terminates  on  costa  just  be/ore  apex  ;  discocellular 
nervules  almost  vertically  transverse,  slightly  curved,  the  lower 
about  twice  as  long  as  the  upper  one  ;  upper  radial  nervule  united 
to  subcostal  nervure  at  some  distance  beyond  extremity  of  cell; 
diflcoidal  cell  short,  less  than  half  the  length  of  vnng.  Hind  wings 
with  costa  very  prominently  convex  at  base,  but  thence  only 
moderately  curved ;  hind  margin  slightly  sinuate  (in  female  and  in  one 
of  the  male  specimens  with  a  very  slight  subangular  prominence  at 
extremity  of  3rd  median  nervule):  at  anal  angle  a  short  acute 
projection  ;  costal  nervure  terminating  at  apex ;  subcostal  nervure 
branching  a  little  before  extremity  of  cell ;  discoidal  cell  very  short ; 
radial  nervule  starting  from  junction  of  discocellular  nervules  nearer 
to  2nd  subcostal  than  to  3rd  median  nervules.  Legs  rather  long  and 
siout,  thickly  clothed  with  scales  ;  tibiae  very  sparsely,  tarsi  closely 
spinulose  beneath ;  middle  and  hind  tibiae  with  very  short  terminal 
spurs ;  fore  tibiae  in  male  armed  with  a  long  straight  terminal  spur 
outwardly  and  superiorly ;  middle  and  hind  tarsi  with  the  first  joint 
longer  than  tibia  (and  in  male  as  thick),  and  with  the  terminal  claws 
large  and  strong ;  fore  tarsi  longer  than  tibia,  in  male  more  slender 
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than  tibia  and  ending  in  a  long  slightly-curved  acute  claw,  in  female 
as  thick  as  tibia  and  like  the  other  tarsi  except  that  the  first  joint 
is  shorter. 

Abdomen  of  moderate  length,  slender,  laterally  compressed, 
arched,  acuminate. 

The  structural  characters  italicized  in  the  above  diagnosis  are 
those  that  mainly  distinguish  this  new  genus  from  Zeritis ;  but  the  whole 
aspect,  notwithstanding  similarity  of  colouring  and  to  a  less  extent 
of  marking,  is  very  different  from  that  of  the  latter  genus,  and 
resembles  that  of  the  small  Acrcece  represented  by  A.  serena,  Fabr. 
Though  much  more  normal  as  a  Lycsenid  than  such  aberrant 
African  genera  as  Deloneura  and  Lachnocnetna^  Erikssonia  exhibits 
considerable  divergence  from  the  typical  groups  of  the  family,  and 
is  probably  best  placed  between  Zeritis  and  Mimacraa,  but  nearer  to 
the  former  than  to  the  latter. 

77.  Erikssonia  acrjsina,  n.  sp.  (Plate  IX.  figs.  18  S,  19  ?, 
20  d.) 

Ea;p,  al.  (6)  I  in.  1^-4^  lin. ;  (?)  1  in.  6  Hn. 

cJ .  Varying  from  pale  to  deep  Julvous-ochreotu,  with  narrow 
fuscous  marginal  borders.  Fore  wing  :  a  moderately  broad  costal 
border,  commencing  before  first  third  of  wing,  becoming  gradually 
wider  to  apex,  but  very  deeply  excavated  by  the  ground-colour  a 
little  before  apex;  a  terminal  narrow  elongate  transverse  disco- 
cellular  fuscous  mark  joined  to  costal  border  (in  one  of  the  larger 
examples  almost  obsolete) ;  some  of  the  underside  markings, 
consisting  of  two  discocellular  dark  spots  and  a  discal  and  a  sub- 
marginal  series  of  dark  spots,  indistinctly  traceable ;  hind-marginal 
border,  below  apical  costal  expansion,  evenly  narrow  to  posterior 
angle,  its  inner  edge  emitting  short  nervular  dentations ;  cilia  pale 
ochre-yellow,  with  two  or  three  rather  indistinct  dark  nervular  inter- 
ruptions along  upper  half  of  wing.  Hind  wing:  hind-marginal 
border  without  internal  dentations,  narrower  than  in  fore  wing, 
except  at  apex,  where  there  is  a  considerable  fuscous  expansion  much 
like  that  in  fore  wing ;  from  the  lower  inner  comer  of  this  expansion 
there  runs  (in  the  two  paler  smaller  examples)  a  somewhat  sinuated, 
slightly  tapering,  outwardly  denticulated,  submarginal  fuscous  streak, 
the  extremity  of  which  is  curved  to  join  that  of  hind-marginal  border 
at  anal  angle ;  in  one  of  the  two  large  examples  only  the  very 
commencement  of  this  streak  is  distinct,  in  the  other  the  whole 
streak  is  wanting  and  the  apical  dark  marking  b  much  reduced. 
Cilia  long,  creamy,  with  regular  narrow  nervular  fuscous  interruptions. 
Underside. — Paler  and  duller  than  upperside,varging  (in  accordance 
with  tint  of  upperside)  from  pale  dull  ochre-yellow  in  the  two 
smaller  examples  to  pale  fulvous-ochreous  in  the  two  larger  ones ; 
in  both  wings — three  discocellular  black  spots  (one  terminal),  on 
irregular  discal  row  of  smaller  black  spots,  a  submarginal  black 
streak  (submacular  in  fore  wing)  bearing  along  its  inner  side  a  sub- 
macular  glittering-silvery  streak,  and  a  hind-marginal  well-marked 
black  edging  line,  immediately  preceded  by  a  creamy  one  {the  latter 
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leu  distinct  in  the  smaller^  paler  specimens).  Fore  wing :  costa 
edged  with  cieamj  in  basal  fourth,  and  beyond  that  by  a  very 
dender  black  line  ;  a  small  black  mark  on  costal  nervure  at  base  ;  1st 
discocellolar  spot  close  to  base,  2 ad  about  middle  of  cell ;  a  small 
extra-cellular  spot  occurs  immediately  below  the  middle  cellular  spot 
in  both  wings  of  one  of  the  larger  examples,  and  (minutely)  in  the 
left  wing  of  the  two  smaller  examples ;  6  spots  in  oblique  (fiscal  row, 
of  which  the  6th  (wanting  in  one  of  the  larger  examples)  is  consider- 
ably before  and  smaUer  than  the  rest  and  situated  just  below  1st 
median  nervule,  while  the  4th  and  5th  are  slightly  before  the  upper 
three.  Hind  wing :  ground-colour  paler  than  that  of  fore  wing,  but 
in  the  two  large  examples  much  clouded  with  pinkish  red,  most 
developed  beyond  discal  series  of  spots  (in  which  part  there  exists  a 
faint  tinge  of  the  colour  in  the  smaller  examples) ;  Ist  discocellular 
spot  at  hase,  2nd  nearer  to  it  than  to  terminal  spot  (which  is  slender 
and  sublunular)  ;  three  other  sub-basal  black  spots,  one  immediately 
above,  the  others  immediately  below  discoidal  cell;  discal  series 
consisting  of  8  small  spots,  of  which  the  1st  is  considerably  the 
lai^est,  dose  to  costa,  and  (as  well  as  the  8th,  on  inner  margin) 
situated  far  before  the  rest,  and  the  6th  (between  1st  median  nervule 
and  submedian  nervure)  is  sublunular,  elongate,  and  a  little  before 
the  5th  and  7th  ;  neuration  between  sub-marginal  and  hind-marginal 
black  streaks  more  or  less  defined  with  black.  Cilia  as  on  upper- 
side. 

Head  fuscous  above,  creamy,  or  creamy  and  fulvous-ochreous, 
frontally  ;  a  white  line  round  the  eyes ;  palpi  fuscous  above,  ochreous- 
creamy  beneath ;  antennae  fuscous  above,  creamy-whitish  beueatli, 
the  tip  and  the  underside  of  the  elongate  incrassation  chestnut-red. 
Thorax  black  above,  with  fulvous-ochreous  collar  and  creamy- 
ochreous  pterygodes — creamy-ochreous  mixed  with  white  beneath. 
Legs  creamy-ochreous  throughout.  Abdomen  above  and  laterally 
paler  or  deeper  fulvous-ochreous,  beneath  paler ;  an  inferior  lateral 
black  line,  bordered  on  each  side  by  a  series  of  white  marks. 

$  •  Like  cJ  •  Fore  wing  i  upper  three  spots  of  discal  series  of 
underside  well  represented  and  completely  united,  so  as  to  form  a 
conspicuous,  transverse,  fuscous  streak,  about  midway  between 
terminal  discocellular  spot  and  hind-marginal  border ;  base  with  a 
moderate  fuscous  suffusion  ;  inner  edge  of  hind-marginal  border  more 
deeply  indenting  ground-colour  on  nervules.  Hind  wing :  a  moderate 
basal  fuscous  sufifusiou  ;  spots  of  underside  better  indicated  than 
in  male  ;  apical  fuscous  and  submarginal  streak  well-developed. 
Undbbside. — As  in  larger  males  ;  but  silvery-marked  submarginal 
streak  broken  in  fore  wing  into  six  quite  separate  spots,  and  pinkish- 
red  clouding  of  hind  wing,  though  generally  diffused,  not  so  bright, 
especially  just  before  submarginal  streak. 

2  <J  (smaller  and  paler),  Omrora,  November. 

2  d  (larger  and  brighter),  Okavango  River,  December. 

I  $ ,  Otiembora,  between  20th  November  and  2nd  December. 

The  amount  of  variation  in  so  small  a  number  of  specimens  is  very 
noteworthy,  and  indicates  the  unstable  condition  of  a  species  to  all 
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appearances  under  process  of  modification  in  mimicry  of  the  genus 
Acnea.  While  the  fulvous  colouring  and  dark  borders  unquestion- 
ably give  this  butterfly  a  strong  resemblance  to  A.  bu^toni,  Butler^ 
as  far  as  the  upper  surface  goe^  the  spotting  and  colouring  of  the 
under  surface  present  (especidly  in  the  nind  wings)  an  unmistakable 
likeness  to  those  of  A.  axina  and  A.  atergatis,  Westwood,  the 
mimicry  being  further  strengthened  by  all  the  details  of  colouring  in 
the  head,  body,  and  legs.  I  regard  this  as  a  most  instructive  case 
of  mimicry  in  progress,  because,  on  both  surfaces  of  the  wings,  the 
ordinary  coloration  and  markings  of  the  section  of  Zeritis  to  which 
Z.  molomo,  mihi,  and  Z,  aranda,  Wallengr.,  belong  would  appear 
to  have  afforded  the  obvious  material  on  which  natural  selection  has 
worked  to  bring  about  the  very  decided,  though  still  incomplete, 
likeness  to  Acr€ea,  the  lengthening  of  the  fore  wings  materially 
assisting  in  producing  the  effect  required. 

Genus  Alan  a,  Boisd. 

78.  ALiBNA  AMAZOtJLA,  Boisd. 

Acnea  (Altena)  amazoula,  Boisd.  App.  Yoy.  de  Deleg.  dans  I'Afr. 
Aust.  p.  591.  n.  60(1847). 

Okavango  River  (December).     One  female  example. 

This  is  the  most  northern  and  western  station  known  to  me  for 
this  species.  Other  tropical  localities  for  it  are  Bulawayo  in  Mata- 
bele-land,  and  Umfula  River  in  Mashuna-land,  whence  examples 
have  been  sent  to  me  by  Mr.  F.  C.  Selous. 

Family  Papilionida. 

Subfamily  Pierina. 
Genus  Terias,  Swains. 

79.  Terias  brigitta  (Cram.). 

2 .  PapilHo  brigitta.  Cram.  Pap.  Exot.  iv.  t.  cccxxxi.  ff.  B,  C 
(1780). 

Omrora  (August),  Ehanda  (August-September),  Humbe  (Octo- 
ber), and  Okavango  River  (December).  Twenty-two  examples ; 
ten  males  and  twelve  females. 

One  of  the  three  males  from  Ehanda  has  the  underside  with- 
out any  tinge  of  rufous,  and  resembling  that  of  the  ordinary  male 
zoe,  Hopff.,  in  tint,  but  the  markings  are  almost  obsolete. 

80.  Terias  zo»,  Hopff. 

9.  Terias  £oe,  Hopff.,  Monatsb.  Akad.  Wissensch.  Berl.  1855, 
p.  640 ;  and  Peters,  Reise  Mossamb.,  Ins.  p.  3G9,  t.  xxiii.  ff.  10, 
11  (1862). 

Omrora  (August  and  November),  Ehanda  (September),  Hurobe 
(October),  and  Omaramba-Oamatako  (January).  Seven  male 
examples. 
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81.  Terias  FLORicoLAy  Boisd. 

Xantkidia  Jiaricola,  Boisd.  Faun.  £nt.  Madag.  etc.  p.  21.  n.  2 
(1833);  and  (Terias  Jl.)  Sp.  G^n.  L^p.  i.  p.  671.  n.  29  (1836). 

Omrora  (August  and  NoveinberX  Ehanda  (September),  and 
Humbe  (October).    Eight  examples ;  six  males  and  two  females. 

Mr.  ibriksson's  specimens  all  show  a  difference  from  more  southern 
examples  in  having  the  apical  portion  of  the  black  border  of  the 
fore  wings  with  a  more  prominent  inward  projection,  so  as  more  to 
resemble  the  corresponding  markings  in  T.  buileriy  mihL  Moreover, 
two  of  the  males  taken  in  the  summer  at  Humbe  and  Omrora 
respeetiyely  approach  T.  butleri  in  the  absence  of  the  usual  under- 
side markings;  and  another  male  from  Omrora  (Noyember)  has 
the  same  markings  only  slightly  developed. 

82.  Terias  butleri.  Trim. 

<J  ?  •  Terias  butleri.  Trim.  S.-Afr.  Butt.  iii.  p.  23.  n.  244  (1887). 
Omrora  (November),  Humbe  (October),  and  Okavango  River 
(December).    Nine  examples ;  seven  males  and  two  females. 

83.  Terias  rsgolaris,  Butl. 

<f.  Terias  regularis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  4th  ser. 
xviiL  p.  486  (1876). 

<J  $ .  Terias  regularis,  Trim.  op.  cit.  p.  26.  n.  246  (1887). 

Ehanda  (September).    One  female  example. 

It  is  with  some  doubt  that  I  refer  this  specimen  to  the  species 
named,  as  on  the  upperside  it  has  the  fore-wine  border  considerably 
narrower  apically,  and  the  hind-marginal  nervmar  marks  reduced  (as 
ill  T,  desjardinsii,  Boisd.,  $  )  to  dots,  while  on  the  underside  there 
b  a  decided  rufous  tinge  over  the  margins  of  the  hind  wings  and 
the  apex  of  the  fore  wings  and  the  ordinary  markings  are  obsolescent. 
Except  in  its  being  narrower  apically,  the  fore-wing  border  agrees 
with  that  in  the  female  T.  regularis  ;  and  altogether  the  specimen  is 
intermediate  between  this  form  and  the  closely-allied  T.  desjardinsii. 

Genus  Mylgthris,  Butl. 

84.  Mtlothris  agathina  (Cram.). 

^.  Papilio  agaihinat  Cram.  Pap.  Exot.  iii.  pi.  ccxxxvii.  ff.  D,  E 
(1779). 

Omrora  (August)  and  Humbe  (October).  Three  examples; 
two  males  and  a  female. 

The  two  ( S  and  $ )  specimens  from  Omrora  are  markedly 
smaller  than  usual ;  but  the  Humbe  example  is  of  full  size. 

Gknus  PiERis,  Schrank. 

85.  PiERis  msbxntina  (Cram.). 

J .  PapUio  mesentina^  Cram.  op.  cit.  iii.  pi.  cclxx.  ff.  A,  B  (1/80). 
Ehanda  (August-September),  Humbe  (October)i  and  Omaramba- 
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Oamatako  (January).      Nine  examples ;    seven    males    and    two 
females. 

Excepting  two  from  the  last-named  locality,  all  these  specimens 
are  rather  small. 

86.  PiERis  SETERiNA  (Cram.). 

5 .  Papilio  aeverina,  Cram.  op.  cit.  iv.  pi.  cccxxxviii.  ff.  G,  H 
(1781). 

Omrora  (August)  and  Ehanda  (August-September).  Two  male 
examples. 

These  two  rather  small  males  closely  agree  with  the  two  from 
Limpopo  River,  noted  in  my  'South-African  Butterflies*  (iii. 
p.  70),  having  the  underside  of  the  hind  wings  clear  lemon-yellow 
with  the  neuration  almost  without  fuscous  clouding. 

Genus  HerpuBNIA,  Butl. 

87.  HERPiBNIA  ERIPHIA  (Godt.). 

Pieris  eriphia,  Godt.  Encycl.  Mcth.  ix.  p.  157.  no.  134  (1819). 

(J.  Pontia  tritogenia,  Klug,  Symb.  Phys.  t.  viii.  ff.  17,  18 
(1829). 

Ehanda  (August-September),  Humbe  (October),  Okavango  River 
(December),  and  Omaramba-Oamatako  (January).  Twenty-four 
examples ;  twenty-two  males  and  two  females. 

The  Ehanda  specimens  (twelve  males  and  a  female)  all  belong  to 
the  var.  melanarge^  Butl.,  in  which  the  hind  wings  and  the  apex  of 
the  fore  wings  are  on  the  underside  suffused  with  dull  ochry-reddish 
(in  the  paler  parts  with  a  carneous  tinge).  All  the  other  specimens, 
taken  in  three  different  localities  from  October  to  January,  are  of 
the  ordinary  typical  form  ;  and  there  thus  appears  some  evidence  for 
thinking  that  the  var.  melanarge,  met  with  only  in  August  and 
September,  will  prove  to  be  a  form  of  the  species  peculiar  to  the 
cool  or  dry  season  \  The  underside  colouring  is  probably  protective 
during  the  parched  state  of  the  earth  and  herbage. 

Genus  Teracolus,  Swains. 

88.  Teracolus  subfasciatus,  Swains. 

Teracolus  sub/asciatus,  Swains.  Zool.  Illustr.  2nd  ser.  iii.  pi.  11.5 
(1833). 

Omrora  (August),  Ehanda  (August-September),  and  Omaramba- 
Oamatako  (January).  Fourteen  examples;  thirteen  males  and  one 
female. 

These  localities  show  a  further  range  northward  for  this  beautiful 
species  than  was  previously  known,  Ehanda  being  in  about  lO''  S. 
lat.     The  four  male  examples  captured  in  August  and  September 

*  In  Angola  rain  falls  only  during  the  hot  season,  from  the  end  of  October  to 
the  beginning  or  middle  of  May  (see  Monteiro,  *  Angola  and  the  Eiver  Congo,' 
ii.  p.  2^);  and  I  am  informed  that  similar  climatal  conditions  prevail  in 
Ovampo-land. 
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differ  from  those  taken  in  January  in  the  tint  of  the  underside, 
which,  instead  of  heing  greenish  white,  is  decidedly  yellowish,  with 
a  tinge  of  lilacine-pinkish  over  the  lower  two-thirds  of  the  hind 
win^,  thus  resemhling  the  female  specimens  from  the  Transvaal 
and  Bamangwato  noted  in  my  'South-African  Butterflies'  (iii. 
p.  92). 

89.  Teracolus  eris  (King). 

<S.  Poniia  eris,  Klug,  Symh.  Phys.  t.  vi.  fl'.  15,  16  (1829). 

Omaramba-Oaniatako  (January).     One  male  example. . 

The  solitary  specimen  in  the  collection  agrees  with  the  usual  sub- 
tvpical  form  prevalent  in  South  Africa,  having  the  white  hind-mar- 
ginal spot  (between  2nd  and  3rd  median  nervules)  and  marks  above 
the  posterior  angle  of  the  fore  wings. 

90.  Teracolus  agoye  (Wallengr.). 

<J .  Anthopsycke  agoye,  Wallengr.  K.  Sv.  Vetensk.-Akad.  Handl. 
1857,  Lep.  Rhop.  CaflPr.  p.  15.  no.  11. 

Ebanda  (August-September).     One  female  example. 

The  apical  patch  in  the  fore  wings  is  larger  than  usual,  and 
immediately  preceded  by  a  very  faint  tinge  of  yellow  ;  its  dark 
borders  are  very  faint  and  diffused.  In  both  fore  and  hind  wings 
the  discocellular  terminal  dot  is  more  faintly  shown,  especially  on 
the  underside.     This  specimen  is  much  worn. 

91.  Teracolus  regina  (Trim.). 

<S  2 .  Anthocharts  regina.  Trim.  Trans.  Ent.  Soc.  Lond.  3rd  ser. 
i.  p.520.  n.  I  (1863). 

Humbe  (October).     Two  male  examples. 

These  are  of  the  typical  form,  having  the  underside  of  the  hind 
wing  almost  white,  with  the  slightest  yellowish  tinge. 

92.  Teracolus  even  in  a  (Wallengr.). 

J .  Anthopsycke  evenina,  Wallengr.  loc.  cit.  p.  12.  n.  3  (1857). 

(S .  Anthopsyche  deidamia,  Wallengr.  Wien.  ent.  Monatschr. 
1860.  p.  35.  n.  7. 

Omrora  (August),  Ehanda  (August-September),  Humbe  (Octo- 
ber), and  Omaramba-Oamatako  (January).  Six  examples;  four 
males  and  two  females. 

These  specimens  belong  to  the  variety  A  {deidemioides,  Anriv.), 
described  in  my  '  South -African  Butterflies,'  iii.  p.  127,  in  which 
the  blackish  markings  of  the  upperside  are  much  reduced  in  the 
male,  and  the  underside  of  the  hind  wings  is  in  both  sexes  more  or 
less  tinged  with  pmkish-creamy  irrorated  with  grey.  Of  the  two 
females  received,  one,  from  Ebanda,  has  the  dark  markings  of  the 
upperside  much  fainter  than  usual,  while  the  other,  from  Omaramba- 
Oamatako,  has  them  very  dark  and  strongly  developed. 

Proc.  Zool.  Soc— 1891,  No.  VII.  7 
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93.  Teracolus  simplex,  Butl. 

d*.  Teracolus  simplex^  Butl.  Proc.  Zool.  Soc.  1876,  p.  148. 
n.  71. 

Ehanda  (August-September).     Two  male  examples. 

94.  Teracolus  antevippe  (Boisd.). 

cT  5 .  Anthocharis  antevippe,  Boisd.  Sp.  Gen.  Lep.  i.  p.  572, 
pi.  18.  f.  3  (1836). 

Omaramba-Oamatako  (January).     One  male  example. 

This  male  is  a  very  fine  individual,  in  perfect  condition,  and 
larger  than  any  that  I  have  previously  measured  (exp.  2  in.  1  line). 
There  is  only  a  very  minute  trace  of  black  on  the  middle  of  the  inner 
edge  of  the  apical  bright  red  patch  of  the  fore  wings,  and  the  hind- 
marginal  nervular  black  marks  in  the  hind  wings  are  sufficiently 
large  to  be  contiguous,  and  so  to  form  a  very  sharply  dentated 
narrow  border.  On  the  pure  white  underside,  the  uervules  of  the 
hind  wings  and  of  the  apical  half  of  the  fore  wings  are  blackish 
near  the  hind  margin,  as  in  those  examples  of  T.  achine  (Cram.) 
which  are  mentioned  in  my  '  South-African  Butterflies  '  (iii.  p.  133), 
as  inhabiting  the  Transvaal  and  the  Eastern  South-tropical  tracts. 

9.5.  Teracolus  achine  (Cram.). 

5  .  PapUio  achine.  Cram.  Pap.  Exot.  iv.  pi.  cccxxxviii.  if.  E,  F 
(1781;. 

Humbe  (October),  Okavango  River  (December),  and  Omaramba- 
Oamatako  (January).     Five  female  examples. 

All  these  specimens  exhibit  on  the  white  ground  of  the  fore  wings 
a  slight  tinge  of  yellow  immediately  before  the  inner  edge  of  the 
orange  apical  patch ;  they  approach  the  form  gaviaa,  Wallengr.,  in 
their  upperside  marking  of  the  fore  wings,  but  (with  the  exception 
of  one  from  Omaramba-Oamatako)  are  not  nearly  so  heavily  marked 
on  the  hind  wings.  On  the  underside,  three  of  the  five  have  the 
nenration  in  parts  very  finely  marked  with  blackish,  which  is  also  a 
feature  indicating  approach  to  gavisa.  They  agree  very  nearly  with 
specimens  collected  on  the  Marico  River  (in  1883)  by  Mr.  F.  C. 
Selous,  and  at  the  junction  of  that  river  with  the  Limpopo  (in  1887) 
by  Mr.  Eriksson,  and  tend  to  strengthen  the  view  that  gavisa  is  not 
truly  separable  from  T,  achine, 

96.  Teracolus  gelasinus,  Butl. 

(S ,  Teracolus  gelasinus,  Butl.  Proc.  Zool.  Soc.  1876,  p.  143. 
n.  52(1876). 

Omrora  (August).     One  male  example. 

The  Angolan  specimens  on  which  this  species  was  founded  were 
two  taken  by  the  late  Mr.  J.  J.  Monteiro,  respectively  at  the  Quanza 
(August  1872)  and  Ambriz  (October  1872).  The  species  belongs 
to  the  group  of  which  T.  daira,  Klug,  is  representative,  its  nearest 
ally  being  the  Angolan  T.  interruptus,  Butl.,  which  is  larger  and 
has  the  black  markings  more  developed.     The  male   T.  gelasinus 
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hts  no  dusky  stripe  along  the  inner  margin  of  the  fore  wings,  but 
a  male  taken  in  Mashuna-land  by  Mr.  F.  G.  Selous  has  a  faint 
marking,  representing  the  extremity  of  such  a  stripe,  beyond  the 
middle. 

97.  TSRACOLUS  ANTIGONE  (Boisd.). 

<S '  Anihoeharu  antiffone,  Boisd.  op.  eit.  p.  572.  n.  19  (1836). 

Ehanda  (September).     One  male  example. 

This  specimen  has  all  the  blackish  markings  faint  and  reduced  ; 
the  inner-marginal  stripe  of  the  fore  wings  is  represented  only  by  a 
very  indistinct  spot  beyond  the  middle. 

98.  Teracolus  phlegetonia  (Boisd.). 

<?.  Anthocharu  phlegetonia,  Boisd.  op.  cit.  p.  576.  n.  25 
(1836). 

Omaramba-Oamatako  (January).  Seven  examples  ;  three  males 
and  four  females. 

A  good  deal  of  variation  in  size  is  shown  by  these  males  ;  the 
smallest  has  the  inner-marginal  black  stripe  of  the  fore  wings 
relatively  much  reduced.  In  the  females  the  spots  in  the  apical 
patch  of  the  fore  wings  vary  in  tint  from  dull  reddish  to  dull 
yellowish  grey. 

99.  Teracolus  theogone  (Boisd.). 

d  $  .  Anthocharia  theogone,  Boisd.  op.  cit.  p.  575.  n.  23  (18i6). 

Ehanda  (August-September)  and  Humbe  (October).  Two  male 
examples. 

There  is  no  trace  in  either  of  these  specimens  of  any  longitudinal 
blackish  markings  on  the  upperside. 

Genus  Callidryas,  Boisd. 

100.  Callidryas  florella  (Fabr.). 

2 .  Papiliojhrella,  Fabr.  Syst.  Ent.  p.  479.  n.  159  (1775). 

Ehanda  (September),  Omrora  (November),  Otiembora  (November- 
DecemberX  and  Okavango  River  (December).     Six  male  examples. 

Mr.  H.  L.  Feltham's  observation  \  that  the  males  of  this  butterfly 
that  appear  early  in  the  season  are  all  less  distinctly  freckled  and 
hatched  on  the  underside  than  those  of  the  midsummer  and  autumnal 
brood,  was  borne  out  by  specimens  which  he  sent  to  me,  and  re- 
ceives further  confirmation  from  Mr.  Eriksson's  examples.  I  noted 
that  Mr.  Feltham's  specimens  (from  Griqualand  West)  presented 
the  further  peculiarities  of  smaller  sixe  {exp.  al.  2  in.  21-6  lin.)  and 
a  yellower  tint  on  the  underside ;  and  all  three  distinctive  characters 
are  presented  by  Mr.  Eriksson's  Ehanda  male.  The  Omrora  ex- 
ample (November)  is  also  but  faintly  marked  on  the  underside ; 
the  one  from  Otiembora  is  larger  and  more  distinctly  marked ;  and 
the  two  taken  on  the  Okavango  Eiver  in  December  are  full-sized 
and  strongly  marked  beneath. 

1  See  mj  '  South-African  fiutterflies/  iii.  p.  187,  footnote. 
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Subfamily  PAPiLiONiNiS. 
Genus  Papilio,  Linn. 

101.  Papilio  antheus,  Cram. 

Papilio  antheua,  Cram.  Pap.  Exot.  iii.  pi.  ccxxxiv.  ff.  B,  C 
(1771^). 

Ehanda  (August-September).     Fifteen  male  examples. 

These  specimens,  except  in  not  being  so  large,  appear  to  approach 
the  variety  from  Lake  Nyanza  separated  by  Mr.  Butler  (Ann.  & 
Mag.  Nat.  Hist.  5th  ser.  xii.  p.  106,  1883)  as  P.  lurlinus,  having 
most  of  the  pale  green  markings  (especially  the  discocelUilar  waved 
strifiB  of  the  fore  wings)  wider  than  usual,  and  the  striae  just  referred 
to  (particularly  the  outermost  of  them)  more  strongly  bisinuated. 

102.  Papilio  corinneus,  Bertpl. 

Papilio  corinneus,  Bertol.  **  Mem.  Acad.  Sci.  Bologn.  1849,  p.  9, 
t.  i.  if.  1-3." 

Omrora  (August).     Nine  male  specimens. 

Considerably  smaller  than  usual,  expanding  from  2  in.  6  lin.  to 
3  in.  One  specimen  is  a  notable  aberration  in  colouring,  the  basal 
red  in  both  fore  and  hind  wings  on  the  underside  being  entirely 
absent,  and  replaced  by  the  ochre-yellow  of  the  ground-colour. 

103.  Papilio  morania.     (Plate  IX.  fig.  21,  6  .) 

Papilio  morania^  Angas,  Kafirs.  lUustr.  pi.  xxx.  f.  I  (1849). 

Omrora  (August).     Eighteen  male  examples. 

These  specimens,  like  those  of  P.  corinneus^  are  much  below  the 
usual  size,  expanding  from  2  in.  4|  lin.  to  6  lin.  only.  They  all 
belong  to  a  variety  approaching  P.  corinneus  in  the  following  parti- 
culars, viz. :  in  the  fore  wings  the  terminal  discocellular  white 
marking  is  unequally  divided  by  a  curved  oblique  black  streak,  and 
the  external  superior  projection  of  the  large  white  patch  is  consider- 
able ;  and  in  the  bind  wings  the  white  field  is  more  restricted  than 
in  ordinary  morania,  having  a  somewhat  broader  hind  marginal 
black  border.  Nine  of  the  specimens  want  the  small  subbasal  disco- 
cellular  white  spot  in  the  fore  wings,  and  two  others  have  it  very 
faintly  expressed ;  whereas  in  typical  morania  this  spot  is  better 
developed  than  in  corinneus  \ 

When  compared  with  the  typical  P.  morania  of  the  south-eastern 
coast  J  tliiB  Omrora  variety  is  most  interesting,  a  a  possibly  indicating 
one  of  the  stages  in  the  differentiation  of  the  species  from  P,  corin- 
jieuj,  which  is  itself  so  near  an  ally  of  the  more  northern  P^  pyiade^^ 
Fabf, 

^  la  oounectioti  with  tliw*  Omrora  spceimens,  which,  thotigb  on  tiie  wbMc 
nenrer  to  P.  fnornnia,  pxlubit  decided  variation  in  the  direction  of  P.  corinnmif, 
I  note  here,  on  the  other  Imnd.  a  rnal«  example  of  the  latter  (§ent  to  tne  from 
Malvern^  NiiLtih  bj  Mr»  Cecil  N.  Barker)  whit'h  approaches  F.  moravia  iu  I  ho 
markingi  of  the  ujiderwide  of  the  hind  win^#,  wh^re  the  four  white  tpota  of  the 
mibmarginal  (HTics  Pire  nenrtr  to  the  VihiXt  field  thsn  \i«ttah  and  lire  ii1k> 
blnckUb-e<)gfHl  Lnlernnlljr,  and  the  inner  lujirginnL  ml  ia  mneh  ffiinier  towarflsi 
tt«  eitrcmJiy. 


1891.3  FROM  SOUTH-WESTERN  AFRICA.  101 

104.  Papilio  DEMOLEU8  (Linn.)- 

Papilio  demoieas,  Linn.  Mus.  Lud.  Ulr.  Reg.  p.  2N.  n.  33 
(1764),  and  Sjst.  Nat.  i.  2.  p.  753.  q.  46  (1767). 

Omrora  (August)  and  Ehanda  (August-September).  Ten  male 
examples. 

Family  HssPKRiOiE. 

Genus  Pyrgus,  Westw. 
10.5.  Pyrgus  vindex  (Cram.). 

Papilio  vindex^  Cram.  Pap.  Exot.  !▼.  pi.  cccliii.  ff.  6,  H  (1781). 
Omrora  (August)  and  Omaramba-Oamatako  (January).    Three 
male  examples. 

106.  Pyrgus  dromus,  Plotz. 

Pyrgu9  dromus,  Plotz,  Mitt,  naturw.  Ver.  Neu-Vorpomm.  u. 
Riigen,  1884,  p.  6.  n.  13. 

Ehanda  (August-September).     Que  male  example. 

107.  Pyrgus  mafa.  Trim. 

Pyraut  mafa,  Trim.  Trans.  Ent.  Soc.  Lond.  1870,  p.  386,  pi.  vi. 
f.  12. 

Ehanda  (September).     One  male. 

The  single  specimen  that  I  believe  is  referable  to  this  species  is 
smaller  than  usual,  expanding  barely  1 1  lin.  The  upperside  differs 
in  no  respect  from  ordinary  P.  mafa^  but  on  the  underside  of  the 
hind  wings  the  ground-colour  is  duller  and  paler,  and  the  subbasal 
and  median  white  stripes  are  rather  narrower,  more  widely  inter- 
rupted (so  as  to  present  a  more  macular  appearance),  and  (in 
common  with  the  submarginal  series  of  white  spots)  with  much 
broader  and  darker  brownish-grey  edging. 

108.  Pyrgus  diomus,  Hopff. 

Pyrgus  diomus,  Hopff.  Monatsb.  Akad.  Wissensch.  Berl.  1855, 
p.  643  ;  id.  Peters,  Heise  nach  Mossamb.,  Ins.  p.  420,  t.  xxvii. 
ff.  9,  10(1862)\ 

Ehanda  (August-September)  and  Omaramba-Oamatako  (Janu- 
ary).   Ten  examples ;  nine  males  aud  one  female. 

The  two  Ehanda  males  differ  from  the  rest  (and  from  all  other 
specimens  that  have  come  under  my  notice)  in  the  narrowness  of  the 
median  white  oblique  band  on  the  underside  of  the  hind  wings, 
which  in  one  example  is  not  more  than  half  the  usual  width. 

^  I  hare  not  seen  any  Bpedmen  that  entirely  agrees  with  Hopffer*8  figure  of 
the  underside,  the  white  bands  of  the  underside  of  the  hind  wing  being  in  every 
in»tancp  more  oblique.  The  direction  of  the  bands  in  this  figure  is  intermediate 
between  that  fnund  in  P.  dromus,  Plotz,  and  the  decidedly  oblique  course  just 
referred  to. 
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109.  Pyrgus  8ece88U8»  11.  sp.     (Plate  IX.  fig.  22,  d  •) 
Allied  to  P.  sataspes,  Trim. 

c^ .  Exp.  al.  1 1  liD.  to  1  inch. 

Fuscous  brown,  with  small  dull  white  spots ;  in  submarginal 
series  the  spots  are  minute  and  obsolescent,  except  two  in  hind  wing 
(respectively  above  and  below  2nd  median  nervule).  ^re  wing : 
three  discocellular  spots,  of  which  the  middle  one  is  very  small  and 
situated  close  to  subcostal  nervure ;  discal  series  of  spots  in  number 
and  arrangement  as  in  P.  sataspea,  but  5th  spot  largest  and  more 
quadrate,  while  6th  and  7th  are  much  reduced  in  size.  Hind  wing : 
a  small  suhbasal  discocellular  spot ;  median  marking  reduced  to  a 
modrrate-sized  terminal  discocellular  spot,  with  a  rather  smaller 
spot  immediately  below  it*  Underside. — Hind  wing  and  apex  of 
fore  wing  dull  yellow-ochreous  with  a  reddish- brown  tinge ^  the 
former  with  the  median  band  very  dull  creamy  fin  one  of  the  two 
examples  much  darker,  scarcely  distinguishable  from  basal  ground- 
colour), rather  broad,  oblique,  almost  straight,  irregularly  denticu- 
lated  externally,  and  bounded  internally  by  three  separate  brown 
marks.  Fore  wing :  middle  discocellular  spot  quite  as  large  as  the 
two  others.  Hind  wing :  suhbasal  cellular  spot,  and  two  others 
above  and  a  little  beyond  it  (in  one  specimen  obsolescent),  indicate 
an  irregular  suhbasal  transverse  band ;  median  band  externally 
bounded  by  dark  brown,  which  gradually  shades  off  into  yellow- 
ochreous  ;  a  submarginal  sinuated  series  of  minute  paler  spots  very 
faintly  indicated. 

Among  the  more  marked  distinctions  of  this  form  from  P.  sataspes 
are  (besides  the  dull  tint,  straightness,  and  even  width  throughout 
of  the  much  broader  median  band  of  the  miderside  of  the  hind 
wings)  the  presence  in  both  fore  and  hind  wings  of  a  suhbasal  disco- 
cellular spot,  the  different  relative  sizes  of  the  lower  spots  of  the 
discal  series  in  the  fore  wings,  and  the  ill-defined,  narrow,  inter- 
rupted (instead  of  dark,  continuous,  well-developed)  internal  border 
of  the  median  band  of  the  hind  wings  on  the  underside.  The 
possession  of  a  suhbasal  cellular  white  spot  in  both  fore  and  hind 
wings  is  usual  in  the  genus,  but  P.  sataspes,  P.  nanus,  and  the 
aberrant  P.  sandaster,  Trim.,  want  this  feature. 

Omrora  (10th-25th  August).     Two  male  examples. 

Genus  Pamphila,  Fabr. 

110.  Pamphila  callicles  (Hewits.)* 

2  .  Cyelopides  callicles,  Hewits.  Descr.  New  Hesp.  ii.  p.  42.  n.  6 
(1868);  and  Exot.  Butt.  v.  pi.  59,  ff.  10,  11  (1874). 
Omaramba-Oamatako  (January).     One  female  example. 

111.  Pamphila  morantii,  Trim. 

2.  Pamphila  morantii.  Trim.  Trans.  Ent.  Soc.  Lond.  1873, 
p.  122;  and  6y  S.-Afr.  Butt.  iii.  p.  311.  pi.  12.  f.  3  (1889). 

Ehanda  (August-September),  Okavango  River  (December),  and 
Omaramba-Oamatako  (January).     Five  male  examples. 
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All  these  have  the  underside  yellow-ochreous,  without  any  ferru- 
giDOQs  tinge,  belonging  to  the  yariation  P.  ranoha,  Westw.  In  one 
of  the  two  Okayango  specimens  the  9roall  black  spots  of  the  under- 
side are  wanting,  but  in  the  other,  though  smaller  than  usual,  they 
are  distinct. 

1 12.  Pamphila  obumbrata,  n.  sp.     (Plate  IX.  fig.  23,  (S .) 
Closely  sllied  to  P.  hottentota  (Latr.). 

Exp.al.(d)  1  in.  4  lin. ;  ($)  1  in.  1  lin. 

cT  •  Pitle  dull  greyish  brown  ;  inferior  half  of  hind  wing  and  basal 
hah  of  fore  wing  suffused  with  greenish  ochreous-yellow ;  on  lower 
discal  area  of  fore  wing^  between  2nd  median  nervule  and  submedian 
nervure^  a  very  large,  rounded,  highly  glossy,  fuscous-grey  sexual 
badge^  formed  of  small  densely  packed  til  ted  scales.  Un  D  e  rside  . — 
Very  dull  pale  yellowish  grey.  Ibre  wing  :  two  exceedingly  faint 
paler  discal  spots  between  1st  and  3rd  median  nervules  (near  their 
origin).  Bind  wing  :  a  discal  series  of  very  faint  elongate  confluent 
spots,  from  costa  to  submedian  nervure,  sharply  angulated  on  2nd 
subcoj»tal  nervule. 

? .  Without  any  yellow  suffusion.  Fore  wing :  five  small 
yellowish  spots  in  discal  series,  viz. :  two  minute  ones  together  close 
to  costa,  and  three  obliquely  placed  between  3rd  median  neryule  and 
submedian  nervure.  Hind  wing :  a  faint  trace  of  a  macular  yellowish- 
white  streak  in  upper  part  of  disk.  Underside. — Slightly  yellower 
thau  in  male,  the  hind-wing  markings  less  indistinct.  Ibre  wing  : 
besides  the  ^ve  discal  spots  of  upperside,  there  is  a  trace  of  two 
additional  minute  spots,  beyond  the  rest,  between  1st  radial  and  3rd 
median  nervules. 

Besides  the  extraordinary  sexual  badge,  a  more  pointed  apex 
characterizes  the  fore  wing  in  the  male,  and  the  hind  wing  is  more 
prominently  lobate  at  the  anal  angle  than  in  P.  hottentota.  The 
female  example  is  much  worn,  but  appears  to  be  singularly  close 
to  the  typical  female  P.  hottentota,  except  in  the  failure  of  yellow 
on  both  surfaces. 

Ehanda  (August-September).  Two  examples  ;  a  male  and  a 
female. 

113.  Pampbila  occulta,  n.  sp. 

Allied  to  P.  hottentota  (Latr.)  and  P.  lugens,  Hopif. 

Exp.  at.  (d)  I  in.  li-3  lin.;  ($)  1  in.  3  lin. 

cJ .  Dull  brown.  Fore  wing  :  a  fuscous-brown  cloud  from  base 
to  beyond  middle  of  costa,  covering  discoidal  cell  and  extending  down* 
ward  to  submedian  nervure  about  middle ;  commencement  of  a  discal 
macular  series  very  faintly  indicated  by  a  costal  transverse  row  of 
three  minute  pale  spots,  in  the  customary  position  beyond  extremity 
of  discoidal  cell.  Underside. —  Very  much  paler ;  hind  wing  and 
costal  and  apical  area  of  fore  wing  rather  sparsely  sprinkled  with 
hoary  scales.  Fore  wing  :  usual  discal  series  of  seven  small  whitish 
spots  tolerably  distinct.     Hind  wing :  an  elbowed  discal  series  of 
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five  or  six  indistinct  small  whitish  spots  ;  inner  marginal  fold  glossy 
pale  grey. 

Palpi,  thorax,  and  abdomen  beneath  uniform  dull  whitish. 

2 .  Uniform  pale  dull  brown.  Fore  wing :  discal  macular  series 
as  on  underside  of  male  in  position  and  arrangement,  but  larger, 
whiter,  quite  distinctly  defined,  and  subvitreous.  Undersidb. — 
Very  slightly  tinged  with  yellowish.  Fore  winy  :  discal  spots  as  on 
upperside.     Hind  wing  :  discal  spots  mure  distinct  than  in  male. 

This  exceedingly  obscure  little  species  is  distinguished  from 
P.  hottentota  by  its  much  duller  (and  in  the  male  darker)  upperside 
without  any  yellowish  suffusion,  and  by  the  want  (in  the  male  total) 
of  jellow  colouring  on  the  underside,  as  well  as  by  the  small  size, 
separateness,  and  whitish  tint  of  the  discal  series  of  spots  on  the 
underside  of  the  hind  wings ;  the  whitish  instead  of  yellow  tint  of 
the  underside  of  the  palpi  and  body  is  also  a  distinction,  and  the 
marked  prolongation  of  both  the  fore  and  hind  wings  more  resembles 
that  presented  by  P.  monasi.  Trim.  The  colouring  of  P.  occulta^ 
however,  is  not  nearly  so  dark  as  thnt  of  P.  lugens,  Hopff.,  which  is 
also  a  larger  butterfly,  with  broader  and  blunter  wings,  and  has  the 
underside  almost  as  dark  as  the  upperside.  But  for  the  almost 
entire  suppression  of  the  discal  spots  of  the  fore  wings  in  the  male, 
P.  occulta  looks  much  like  a  miniature  of  P./atuellus,  Hopff. 

1  have  received  two  Transvaal  males  of  this  insect,  one  without 
locality  or  date,  but  the  other  captured  at  Barberton  by  Mr.  C.  F. 
Palmer  eariy  in  1888  ;  and  a  third,  taken  at  Potchefstroom  by 
Mr.  T.  Ayres,  which  differs  from  all  the  rest  in  being  totally  devoid 
of  the  usual  small  indistinct  spots. 

Omrora  (August),  Otiembora  (November-December),  and  Oka- 
vango  River  (December).     Two  male  and  two  female  examples. 

114.  Pamphila  moritili  (Wallengr.). 

2  .  Hespena  mortWi,  Wallengr.  K.  Sv.  Vet.-Akad.  Handl.  1857, 
Lep.  Rhop.  Caffr.  p.  49.  n.  4. 

Humbe  (October).     One  male  example. 

115.  Pamphila  ayresii,  Trim, 

e  2-  Pamphila  ayresii.  Trim.  S.  Afr.  Butt.  iii.  p.  321,  pi.  12. 
f.  1  (1889).  ^ 

Omrora  (August)  and  Ehanda  (August-September).  One  male 
and  two  female  examples. 

1 16.  Pamphila  dorbonica  (Boisd.). 

Hesperia  borbonica,  Boisd.  Faune  Ent.  de  Madae.  u  65  n  S 
pi.  9.  ff.  5,  6  (1833).  ^   ^        •  "'  •'' 

Otiembora  (November-December).     One  male  example. 

117.  PaMphila  mohopaani  (Wallengr,). 

2  .  Hesperia  mohopaani,  Wallengr.  loc.  cit.  p.  48  (1857). 
Ehanda  (September).     One  male  example. 
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Genus  Abantis,  Hopff. 

118.  Abantis  venosa.  Trim.     (Plate  IX.  fig.  24,  <^.) 

e.  Abantis  venosa.  Trim.  S.-Afr.  Butt.  iii.  p.  339.  n.  361 
(1B89). 

Leucoehitonea  umvulensis,  E.  M.  Sharpe,  Ann.  &  Mag.  Nat.  Hist. 
6th  ser.  toI.  \i.  p.  348  (Oct.  1890). 

Omrora  (August)  and  Ehanda  (August-September).  Three 
male  examples. 

These  specimens  have  already  been  described,  as  **  variety  A  "  of 
the  species,  in  my  work  above  quoted,  one  of  the  two  Ehanda  ex- 
amples being  further  noted  (p.  340,  footnote)  as  wanting  the  vitreous- 
spots  of  the  fore  wings  and  having  the  white  and  black  on  the 
underbide  of  the  hind  wings  obsolescent. 

]  19.  Abantis  paradisea  (Butl.). 

(S .  Leucoehitonea  paradisea^  Butl.  Trans.  Ent.  Soc.  Lond.  1870, 
p.  499  ;  and  Lep.  Exot.  p.  167.  pi.  lix.  f.  8  (1874). 

Ehanda  (September).     One  male  example. 

The  white  markings  in  this  specimen  have  a  decided  yellowish 
tinge,  giving  it  some  resemblance  to  the  female. 

120.  Abantis  zambesina,  Westw. 

d .  Hespsria  {Oxynetra)  zambesina^  Westw.  Thes.  Ent.  Oxon. 
p.  183,  pi.  xxxiv.  f.  9(1874). 

Omrora  (August)  and  Ehanda  (August-September).  Seventeen 
male  examples. 

I  noted  these  specimens  of  this  extremely  beautiful  Hesperid 
last  year  in  vol.  iii.  of  my  work  above  cited  (p.  344).  In  a  footnote 
I  called  attention  to  the  circumstance  that  the  sides  of  the  abdomen 
are  pure  white,  and  suggested  that  their  being  dull  yellowish  in  the 
type-specimen  figured  by  Westwood  was  due  to  discoloration. 
Since  then  one  of  Mr.  Eriksson's  examples  has  changed  from  white 
to  ochreous-yellow  in  the  part  mentioned. 

121.  Abantis  levubu  (Wallengr.). 

^ .  Leucoehitonea  levubu,  Wallengr.  op.  cit.  p.  .52  (1857). 

d  $ .  Abantis  levubu,  Trim.  S.-Afr.  Butt.  iii.  p.  345,  pi.  12.  f.  5 
[d](1889). 

Omrora  (November),  Otiembora  (November-  December),  and 
Omaramba-Oamatako  (January).     Eight  male  examples. 

In  the  fore  wings  the  black  on  margins  and  uervnles  is  more 
developed  than  in  specimens  received  from  more  southern  tracts. 

Genus  Pterygospidea,  Wallengr. 

122.  Pterygospidea  motozi,  Wallengr. 
Pterygospidea  motozi,  Wallengr.  op.  cit.  p.  53  (1857). 
Ehanda  (August-September).     Two  male  examples. 

One  of  the  specimens  is  of  a  greyer  tint  than  usual,  especially  on 
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the  uuderside,  where  the  pale  ochre-jeliow  tint  is  reduced  to  a  mere 
tinge  of  the  pale  greyish -brown  eround.  The  other,  although  a 
male,  agrees  with  the  female  examples  noted  in  mj  *  South-African 
Butterflies '  (iii.  p.  358) — from  Natal  and  Delagoa  Bay — as  having 
the  vitreous  spots  of  the  fore  wing  much  reduced  in  size ;  it  also 
has,  to  a  greater  extent,  the  sparse  discal  hoary  scaling  on  the 
upperside  of  both  fore  and  hind  wings  which  characterizes  those 
examples.  From  the  occurrence  of  other  examples  of  both  sexes 
recently  on  the  Natal  coast,  I  am  disposed  to  think  it  not  unlikely 
that  this  supposed  variety  of  P.  motozi  may  prove  to  be  a  distinct 
species. 

123.  Fterygospidea  jamesoni.     (Plate  IX.  6g.  25.) 

Antigonu9  jamesoni^  £.  M.  Sharpe,  Ann.  &  Mag.  Nat.  Hist. 
6th  ser.  vol.  vi.  p.  348  (Oct.  1890). 

Allied  to  the  North-Indian  P.  bhagava  (Moore). 

Exp.  al,  1  in.  5-7  lin. 

cJ .  Pale  ochre-yeKowish-brown,  with  conspicuous  white  vitreous 
black^edged  spots  in  fore  wing,  and  a  very  broad  median  white  band 
(marJced  externally  with  black  spots)  in  hind  wing;  cilia  white, 
interrupted  at  extremity  of  nervules  with  brown  in  fi^re  wing  and  with 
black  in  hind  wing.  Fore  wing :  terminal  discocellular  spot  large, 
more  or  less  rounded  ;  spots  in  discal  row  nine,  larger  than  usual, 
all  very  distinct,  arranged  in  three  groups,  viz. :  two  smallest, 
united,  next  costa  ;  three  somewhat  larger,  rounder,  separate,  form- 
ing a  curved  row  below  and  beyond  first  two;  ana  four  below 
discoidal  cell,  of  which  the  uppermost  (between  3rd  and  2nd  median 
nervules)  is  separate  and  of  moderate  size,  while  the  remaining  three 
(of  which  the  uppermost,  between  2nd  and  1st  median  nervules,  it 
the  largest  on  the  wing)  are  more  or  less  closely  united  in  a  slightly 
oblique  line  beneath  terminal  discocellular  spot.  Hind  wing :  basal 
area  of  a  darker  tint ;  inner  edge  of  broad  white  band  well-defined, 
almost  straight,  outer  edge  rather  suffused  with  ground-colour  on 
nervules ;  black  spots  very  conspicuous,  forming  a  roughly  semi- 
circular series  of  nine,  of  which  the  first  is  on  the  browu  inner  edge 
of  white  band  (between  costal  and  subcostal  nervules),  but  all  the 
rest,  from  costal  to  submedian  nervure,  a  little  within  the  outer 
edge.  Underside. — Paler,  the  ground-colour  without  ochre-yellow 
tinge.  Fore  wing  :  edgings  of  vitreous  spots  very  attenuated  and 
in  parts  obsolete ;  some  whitish  scaling  near  base  aud  along  inner 
margin.  Hind  wing  :  basal  area  greyish  white  except  on  costal 
border ;  white  band  extending  rather  further  beyond  black  spots, 
which  are  in  five  specimens  rather  smaller  (especially  the  3rd,  4th, 
and  5th). 

Head  and  body  of  ground-colour  above  (the  four  terminal  abdo- 
minal segments  with  slender  white  half-rings)  ;  white  beneath,  in- 
cluding palpi.     Antennae  black  above,  whitish  beneath. 

This  delicately  tinted  species  clearly  belongs  to  the  group  named 
Satarupn  by  Moore  (Proc.  Zool.  Soc.  1865,  p.  78U),  which  is 
characterized  by  the  hind  wings  presenting  on  both  surfaces  a  broad 
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median  white  or  whitish  band  bearing  black  spots  externally,  and 
also  by  the  completeness  and  strong  upper  curye  of  the  discal  series 
of  Titreous  spots  in  the  fore  wings.  Though  not  distantly  related 
to  P.  hhagtmu  (Moore),  P.  jamesoni  is  nearer  to  an  allied  form, 
from  Coimbatoor  and  Moulmein,  in  the  British  Museum,  but  differs 
from  the  latter  in  its  paler  yellower  ground-colour,  larger  fore- 
wing  spots  (with  better  developed  black  edges),  whiter,  infeiiorly 
narrowed  (instead  of  widened)  hind-wing  band,  and  varied  instead 
of  plain  cilia. 

Miss  £.  M.  Sharpe  describes  this  species  as  inhabiting  the  Umvuli, 
a  river  in  Ma<huna-land. 

Omrora  (August).     Six  male  specimens. 

Genus  Hesperia,  Fabr. 

124.  Hesperia  forestan  (Cram.). 

Papilio/oresian,  Cram.  Pap.  Exot.  iv.  pi.  cccxci.  ff.  B,  F(1782). 
Otiembora  (Noyember-December).     One  male  example. 

125.  Hesperia  pisistratus,  Fabr. 

Hesperia  pUUtratus,  Fabr.  Ent.  Syst.  iii.    1,  p.  345.  n.  311 
(1793). 
Omrora  (November).     One  female  example. 

BXPLAJ^ATION  OF  THE  PLATEa 

Plate  VIII. 

fig.      1.  Acrma  atolmU,  (J,  p.  63. 

2.  atolmis,  $ . 

3.  atclmis,  var.  2  • 

4. atolmiSy   ^,  Summer  or  Wei-Season  Form  (aconiitUt 

Westw.). 
6.  felifM,  ^,  p.  65. 

6.  felina,  $. 

7.  onerata^  cT »  P-  ^• 

8, 8  a.  onerata,  J  • 

9.  amna,  cJ ,  p.  68. 

10, 10a.  amna,  $ . 

Plate  IX. 

Fig.  11.  Acnea  ambiava^  J,  p.  70. 

12.  Crenis  mitmensia^  Tar.  cT,  p.  76. 

13.  Deudorix  obacuraia,  c^ ,  p.  84. 

14.  Hpnoiycana  caculus,  c^,  Summer  or  Wei-Season  Form,  p.  85. 

15.  Aphnaus  erikssoni,  $ ,  p.  86. 

16.  modestus,  S .  P-  8*. 

17.  Zetitis  damarensia,  <^ ,  p.  90. 

18.  Erikssofiia  ocrtBtna^  (J ,  p.  92. 

19.  acneina,  J . 

20.  acrteina.  Tar.  J  • 

21.  Pd^Uo  mtyrania,  var.  ^J,  p.  100. 

22.  Pyrgus  secesmSf  cJ ,  p.  1 02. 

23.  PampkUa  obnmbrata^  cf ,  p.  103. 

24.  AharUit  venosa,  (^ ,  p.  105. 

25.  Pterygospidca  jatncifoni^  cf,  p.  10f>. 
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4.  Oa  a  Specimen  of  the  White  Bream  {Abramis  blicca, 
Bloch)  without  Pelvic  Fins.  By  H.  H.  Brindley,  M.A., 
St.  John^s  College,  Cambridge. 

[Reoeired  January  3,  1891.] 
(Plate  X.) 

The  fish  forming  the  subject  of  this  communication  was  obtained 
from  the  Cam  last  August.  It  is  a  specimen  of  AbratnU  blicca,  Bl., 
of  which  the  commonest  English  name,  the  "  White  Bream/*  distin- 
guishes the  species  from  the  Common  or  Yellow  Bream  (J,  hrama). 
The  former  fish  is  described  by  Jenjns  '  as  "  very  common  in  the 
Cam  "  and  as  the  '^  Breamflat "  of  the  fen  fishermen.  The  specimen 
exhibits  all  tlie  appropriate  specific  characters  except  as  regards  the 
peWic  fins,  which  are  altogether  absent.  A  normal  example  of  the 
species  was  captured  at  the  same  place  and  during  the  same  hour> 
and  for  the  sake  of  comparison  an  outline  of  it  is  given  below  the 
figure  of  the  abnormal  fish. 

In  the  normal  example  the  ventral  surface  from  below  the  posterior 
edge  of  the  operculum  to  the  origin  of  the  pekic  fins  is  flattened  and 
is  covered  by  four  rows  of  scales,  the  scales  of  the  two  outer  rows 
having  their  outer  edges  bent  upwards  to  interlock  with  the  scales 
of  the  lowest  rows  of  the  sides  of  the  body  and  so  round  off  the 
sides  of  the  ventral  surface.  Posteriorly  to  the  pelvic  fins  the  ventral 
surface  suddenly  becomes  sharp  or  rather  ceases  to  be  present,  the 
ventral  edges  of  the  scales  in  the  lowest  rows  of  the  sides  of  the  body 
meeting  in  the  ventral  line. 

This  ventral  compression  of  the  body  into  an  edge  behind  the 
pelvic  fins  is  a  generic  character  ^. 

The  above  are  also  features  of  the  abnormal  example,  subject  to 
the  following  modification  at  the  proper  place  of  origin  of  the  pelvic 
fins.  The  four  last  scales  of  each  row  of  the  posterior  end  of  the 
flattened  portion  of  the  ventral  surface  are  of  about  the  same  size 
and  shape  as  the  antecedent  scales,  but  overlap  each  other  much  more 
than  the  latter,  viz.  to  the  extent  of  about  two-thirds  of  their 
individual  areas.  These  scales  are,  however,  arranged  regularly  and 
cover  completely  the  proper  place  of  origin  of  the  absent  fins. 

Dissection  of  the  body-wall  in  this  region,  by  stripping  off  the 
different  layers  one  by  one,  revealed  no  irregularity  of  arrangement, 
the  myocommas  meeting  in  the  ventral  line  in  the  same  manner  as 
in  the  rest  of  the  region  between  the  pectoral  and  anal  fins. 

On  macerating  the  muscles,  no  trace  of  a  pelvic  girdle  was  found. 

The  case  is  therefore  one  of  entire  absence  of  the  pelvic  girdle  and 
appendages,  their  presence  normally  not  being  suggested  by  any 
rudiments.  That  the  defect  is  congenital  and  not  the  result  of 
accidental  injury,  which  would  be  unlikely  on  other  grounds,  is 
indicated  by  the  absence  of  any  external  mark  or  scar  and  the 
complete  regularity  in  the  musculature. 

*  L  Jenyns,  *  Maniml  of  British  Vcrtcbi-atf  Aniiuals/  1825. 

^  A.  Gunther,  '  Catalogue  of  Fielics  in  BriliBh  Museum,'  toI.  vii.  p.  300. 
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The  fish  is  19*6  cm.  in  length  (with  caudal)  and  weighs  74  grms. 
It  is  interesting  to  note  that,  in  spite  of  its  totally  wanting  one  pair 
of  organs  of  loconnotion,  the  specimen  had,  when  caught,  every 
appearance  of  being  in  as  good  condition  and  as  well  nourished  as 
the  normal  fish  of  about  equal  size  obtained  from  the  same  shoal,  and 
roost  likely  therefore  of  about  the  same  age. 

In  connection  with  this  case  of  abnormal  absence  of  pelvic  fins 
may  be  mentioned  the  fact  that  their  normal  absence  among  Teleostei 
is  a  much  more  frequent  specific  character  than  the  absence  of 
pectorals. 

Day  *  mentions  that  pelvic  fins  were  entirely  absent  in  eleven  out 
of  thirteen  specimens  of  Gasterosteus  pungitius  obtained  by  him  in 
Ireland,  and  when  present  were  very  small.  This  abnormality  was 
accompanied  by  modifications  or  absence  of  the  pubic  plate  and 
ventral  spine.  In  all  the  examples  of  G,  spinachia  and  G.  aculeatua 
pelvic  fins  were  present. 

I  am  indebted  to  Prof.  G.  B.  Howes  for  a  Goldfish,  7  cm.  in 
length,  in  which  the  left  pelvic  fin  is  absent,  the  other  being  well 
developed.  The  abnormal  Bream  has  been  placed  in  the  Museum 
of  the  Royal  College  of  Surgeons. 

DESCRIPTION  OF  PLATE  X. 
Fig.  1.  Specimen  without  pelvic  fins. 
Fig.  2.  Outline  of  normal  fiab. 
Fig.  3.  Ventral  view  of  pelvic  girdle  and  fins  of  2. 


5.  Notes  ou  the  Osteology  of  Heloderma  horridum  and  //.  sus- 
pedum y  with  Remarks  on  the  Systenoatic  Position  of  the 
Helodermatida  and  on  the  Vertebrae  of  the  Lacertilia. 

By  G.  A.  BOULENGER. 

[BeoeiTed  January  0,  1891.] 

The  skeleton  of  a  fully  adult  specimen  of  Heloderma  horridum, 
obtained  by  Dr.  A.  Duller  in  Mexico,  has  recently  been  prepared 
for  exhibition  in  the  galleries  of  the  Natural  History  Museum,  and 
at  the  same  time  Professor  Stewart  prepared  a  skeleton  of  an  adult 
H.  Muspeetum  for  the  Museum  of  the  Royal  College  of  Surgeons.  It 
appeared  to  me  that  it  would  be  interesting  on  this  occasion  to  make 
a  comparison  of  the  skeletons  of  the  two  species  and  to  record 
whatever  differences  they  might  present ;  for  although  a  good  deal 
has  been  published  on  the  osteology  of  //.  horridum  '  and  //.  sua- 
pedum*,  no  direct  comparison  of  the  two  has  yet  been  made. 

*  F.  Day,  "On  some  Irish  Oasterostei,"  Joum.  Linn.  Soc,  Zool.  vol.  xiii. 
1878. 

*  Trotchel,  F.  H.     De  Helodermate  horrido.     Orat.  in  facult.  pbil.  Bon- 

nenm.     Bonn,  1851. 
Trowjhel.  F.  H.     Arch.  f.  Nat.  la^S,  p.  294,  pU.  xiii.  &  xiv. 
Kaup,  J.     Arrh.  f.  Nat,  1805,  p  3.%  pi.  ui. 
Uerraifl.  P.     Joum.  de  Zool.  ii.  1873,  p.  4^^S,  pi.  xii. 
»  SUufeldt.  R.  W.     P.  Z.  R.  IHiK),  ,,.  214.  pi?,  xvii.  &  xviii. 
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With  the  kind  aid  of  Professor  Stewart,  I  hare  been  able  to  bring 
together  and  compare  the  following  material : — 

H.  horridum^  Wiegm. 

1.  Adult  $  skeleton  from  Salina  Cruz,  Mexico,  obtained  by  Dr. 

A.  Buller.     In  the  British  Museum. 

2.  Imperfect  skull  of   a  younger  (half-grown)    specimen  from 

Mexico,  extracted  from  an  old  skin.    In  the  British  Museum. 

H.  suspeeivm,  Cope. 

1 .  Adult  $  skeleton.     In  the  College  ef  Surgeons. 

2.  Disarticulated  skeleton,  without  the  skull,  of  an  adult  (S  •     In 

the  College  of  Surgeons. 

3.  Right  moiety  of  skull.     In  the  British  Museum. 

In  the  following  notes  I  have  limited  myself  to  the  skull  and 
vertebral  column  ^  which  have  alone  yielded  specific  differences,  the 
other  parts  of  the  skeleton  of  the  two  species  not  differing  in  any 
important  point,  so  far  as  I  can  see. 

Skull. 

The  following  characters  distinguish  the  skulls  of  H,  horridum 
and  H.  suspectum : — 

In  the  latter,  the  oral  portion  of  the  prsemaxillary  is  narrower, 
and  its  ascending  internarial  bar  wider,  than  in  the  former — this 

Fig.  1. 


t? 


PneTnazillaries  of  H.  horridum  and  H.  auspectum. 
Front  view  and  upper  view ;  nat.  size. 

internarial  bar  measuring,  at  its  narrowest  point,  one  third  instead 
of  one  fourth  or  one  fifth  of  the  greatest  width  of  the  bone.  Eight 
or  nine  prsemaxillary  teeth  are  present  in  H.  horridum^  and  only  six 
in  H,  tuspectum.  Dr.  Shufeldt,  however,  represents  eight  teeth  in 
the  latter  species ;  bat  his  figure,  showing  all  the  teeth  as  of  the 

^  I  must,  however,  remark  that  the  number  of  phalanges  it  2,  8,  4,  5,  3  in 
the  manoB,  as  oorrectlv  described  by  Shufeldt,  whose  figure,  nevertheless, 
represents  onlvfour  in  Uie  fourth  finger,  and  2,  3.  4,  6, 4  in  the  pes.  Through 
terming  theflnh  metatarsal  bone  a  tarsal,  Shufeldt  allows  Heloaerma  but  three 
phalanges  in  the  fifth  toe. 
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same  size,  looks  rery  diagrammatic ;  the  outer  prsemaxillary  teeth 
are  always  larger  than  the  median.  The  postorbital  archb  more 
slender  in  H.  nupectum.  Palatine  and  pterygoid  teeth  appear  to  be 
cooatantly  absent  in  H,  9uspectum^  whereas  they  are  present  in  both 
skulls  of  H.  horridum  examined  by  me  as  well  as  in  those  described 
by  Troschel  and  by  Kaup,  who  first  noticed  their  presence.  It  is 
remarkable  to  find  so  important  a  difference  between  two  spiecies  so 
closely  allied.  The  presence  of  palatine  teeth  is  quite  exceptional 
among  Lacertilia ;  they  are  only  known  in  two  other  genera,  viz., 
OpAisaurMS  and  Chamaleolis.  My  adult  specimen  has  six  or  seven 
teeth  on  each  pterygoid  and  three  on  each  palatine ;  the  younger 
specimen  has  only  one  palatine  and  two  pterygoid  teeth  on  each  side. 
I  was  much  surprised  to  find  on  the  adult  skull  of  /f.  horridum  a 
small  azygous  ossification  in  the  cartilage  of  the  mandibular  sym- 
physis,  apparently  the  homologue  of  the  symphysial  (mento-mecke- 
lian)  bones  of  most  tailless  Batrachians.  On  referring  to  DoUo's 
paper  on  the  skull  of  Iguanodon  \  I  find  that  an  apparently  similar 
ossification  has  been  noticed  by  Kolliker  *  in  Man.  Whether  the 
pnpsymphysial  bone  (Dollo)  of  Dinosaurs  is  homologous  with  this 
\t  still  questionable,  especially  since  the  discovery  of  a  corresponding 
bone  in  the  upper  jaw,  the  "  rostral  bone  "  of  Marsh  *.  The  con- 
Fig.  2. 


Symphysial  portiou  of  mandible  of  H,  horridum. 
Lower  Tiew ;  nat.  use. 

dition  of  this  little  bone  in  Heloderma  appears  to  be  very  much  the 
same  as  in  Blan,  as  far  as  may  be  judged  from  the  few  words 
devoted  to  it  by  Kolliker,  and  it  is  likewise  only  of  exceptional 
occurrence,  as  I  have  failed  to  find  a  trace  of  it  in  any  but  this  solitary 
specimen. 

Another  individual  peculiarity  of  this  same  skull  of  H.  horridum 
is  the  presence  of  a  small  tooth-like  bony  knob  on  the  anterior  por- 
tion of  the  under  surface  of  the  basioccipital,  such  as  is  often  found, 

•  BulL  If  lit.  Belg.  ii.  1883,  p.  224. 

'  Entwickelungsffesohichte  aes  Menschen,  Ac.,  2nd  ed.  p.  473. 

*  Am.  Joum.  Sci.  xxxix.  1890,  pp.  81,  418. 
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more  or  less  developed,  in  the  Ophidians.  As  observed  by  Shufeldt, 
the  bony  dermal  tubercles. of  the  head  are  so  intimately  adherent  to 
the  bones  that  it  is  extremely  difficult  to  remove  them  in  adult 
specimens ;  but  in  the  half-grown  skull  of  H»  horridum,  which  is 
quite  as  large  as  that  of  the  adult  H.  suspecium,  they  could  be  de- 
tRched  very  readily,  and  the  skull  shows  all  the  sutures  perfectly 
distinct,  as  correctly  fi8;ured  by  Gervais  and  by  Bocourt  \  I  may 
add  that  bony  tubercles  are  also  present  on  the  dorsal  and  lateral 

Fig.  3. 


Skin  of  the  inidclle  part  of  the  body  of  N.  inikpccfitm,  epiderinw  removed, 
sbiiwing  the  bony  tubercles ;  nat.  size. 

surfaces  of  tlie  body,  but  wide  apart  and  gradually  diminishing  in 
size  towards  the  ventral  surface,  which  is  entirely  devoid  of  dermal 
ossifications  or  shows  mere  ring-like  traces  of  them,  except  on  the 
preeanal  region,  which,  like  the  back,  is  studded  with  bony  tubercles. 

Vertebral  Column, 

Tliis  consists  of  8  cervical,  26  dorsal,  2  sacral,  and  40  caudal 
(  =  76)  vertebrae  in  H.  honidum,  of  8  cervicals,  26  or  28  dorsals,  2 
sacrals,  and  2/  cuudals  (  =  63  or  65)  in  H,  suspectum.  In  the  (  $  ) 
specimen  of  the  latter  species,  with  28  dorsal  vertebrae,  both  centrum 
and  arch  of  the  21st  vertebra  are  anchylosed  with  the  22nd. 

I  was  anxious  to  examine  the  atlas,  as  I  had  been  much  struck 
by  Dr.  Shufeldt's  sUtement  (P.  Z.  S.  1890,  p.  214)  that  it  is  "  com- 
posed of  five  separate  pieces ;  three  of  these  are  devoted  to  the  for- 
mation of  its  anterior  cup  for  the  cranial  condyle.  Of  these  three 
pieceF,  one  is  a  mid-ventral  one,  while  either  of  the  others  are  ventro- 
laternlly  situated.  Each  side  of  the  neural  arch  is  formed  by  (me  of 
the  two  of  the  remaining  pieces  of  the  five  of  the  component  ele- 
ments of  this  vertebra :  and  in  a  large  specimen  of  this  lizard  none 

'  Miss.  Sc.  Mex.,  K^'pt.  pi.  xx.  k. 
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of  these  five  parts  had  co-ossified.'*  I  can^  however,  now  confidently 
affirm  that  Dr.  Shnfeldt  has  heen  deceived  in  his  examioation.  The 
atlas-ring  of  Heloderma  is  formed,  as  in  all  Reptiles,  of  three  pieces, 
a  ventral  and  two  dorso-lateral.  The  presence  of  five  elements  in 
the  atlaa-ring,  if  such  had  been  the  case,  would  have  entirely  upset 
the  current  view  on  the  morphology  of  the  vertebral  column,  which 
holds  the  said  ring  to  be  formed  of  the  neural  arch  of  the  adas  and 
the  proatlanto-atlsmtic  hypapophysis  or  intercentrum ;  the  centrum 
of  the  atlas  being  either  free  behind  the  ring  or  fused  with  the 
centrum  of  the  vertebra  following  (odontoid  process  of  the  epistro- 
pheus). I  r^ard  the  views  held  by  Cope  \  Baur  *,  and  Credner  * 
on  the  morphology  of  the  vertebral  column,  based  as  they  are  on  the 
evidence  of  the  primitive  structure  afforded  by  many  Stegocephalians, 
as  thoroughly  sound,  and  borne  out  by  everything  we  know  of  the 
structure  of  recent  and  fossil  Reptiles. 

The  vertebrsB  of  Reptiles  are  composed  of  the  following 
elements : — ^Neural  arch  (neurapophyses),  centrum,  and  inter- 
centrum (hypapophyses,  subvertebral  wedge-bones,  chevrons).  No 
Reptile  shows  an  exogenous  hypapophysis  together  with  an  auto- 
genous hypapophysis,  wedge-bone  or  chevron  on  the  same  centrum  ^y 
and  the  continuity  of  the  series  of  intercentral  autogenous  hypapo- 
physes throughout  the  vertebral  column,  together  with  the  gradual 
passage  af  the  wedge-bones  into  the  chevrons,  is  clearly  exhibited  in 
Spkeiodon  and  the  Geckos.  The  homology  of  the  cervical  hypapo- 
physes with  the  chevrons  is  (nrther  manifested  by  such  Squamata 
as  have  the  chevrons  attached  to  a  single  centrum,  viz.,  the  Anguidce^ 
FaranicUBj  and  MosasauridUe,  having  the  cervical  hypapophyses  like- 
wise on  the  centrum  ;  whilst  those  having  the  chevrons  intercentral, 
viz.,  the  AffamitUe,  IguanidtB^  Lacertidue,  most  Scincidce,  Chanusleon- 
tidig,  &c.,  have  also  the  cervical  hypapophyses  so  disposed. 

In  Sphenodon  and  Geckos,  in  which  the  branches  of  the  anterior 
chevrons  are  united  at  the  base,  the  hypapophysis  anterior  to  the 
first  chevron  is  single,  but  when  the  chevrons  are  V-shaped  the 
hypapophysis  preceding  them  is  paired.  Such  is  the  case  in  Helo- 
derma, and  I  have  observed  the  same  thing  in  many  other  Lizards, 
where  these  little  bones  bear  much  resemblance  to  the  cervical  hypa- 
pophyses of  many  Chelonians,  or  of  Lacerta  agilis,  as  figured  by 
Leydig  (Deutschl.  Saur.  pi.  iv.  fig.  53).  I  believe,  however,  that 
paired  autogenous  hypapophyses  have  not  been  recorded  before  in 
the  caudal  region  of  Lizards.  The  paired  inferior  processes  of  the 
caudal  vertebrae  of  Snakes  must  be  likewise  regarded  as  homologous 

*  Amer.  Nat  1878,  p.  327,  and  Tr.  Am.  Philos.  Soo.  (2)  xvi.  1888,  p.  243. 
»  BioL  Centralbl.  vL  1886,  p.  332. 

*  ZeitBchr.  deutach.  geol.  Ges.  xlii.  1890,  p.  2G0. 

*  Hulke  (P.Z.a  1888,  p.  422)  states  that  in  the  cervical  rertebrse  of  2Va- 
ckydosaurus  ruffosHS  "  the  '  intercalary  *  or  intercaUrum  coexiste  with  a  genuine 
[exogeaoufl]  hi/papopht/sis ;"  but  I  have  been  unable  to  find  any  substantiation 
of  this  statement  on  a  specimen  of  that  Lizard  in  the  College  of  Surgeons, 
which  I  have  bad  especiaUv  cleaned  for  examining  this  point.  It  is  possible 
thki  the  part  termed  by  HuLke  intercentrum  is  an  epiphysis  of  the  hypapophysis 
soofa  M  it  ao  woU  developed  in  Varanua  and  Hiosaaauria, 
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with  the  chevrons,  especially  if  we  look  at  the  state  of  things  in  the 
anterior  caudal  region  in  the  Mosasaurs,  where  we  find  distallj 
disconnected  paired  hypapophyses,  whether  Aised  with  the  centrum 
(Mosasemnw)  ^  or  not  {Lwdon),  passing  into  true  chevrons. 

As  to  the  term  to  he  employed  for  the  element  under  discussion, 
we  have  the  choice  between  Owen's  hypapophysis  ^  and  Cope's  later 
intercenirum.  The  objection  that  may  be  made  to  the  former  term, 
of  implying  a  process  of  the  centrum,  may  be  set  aside  from  the 
fact  that  Owen  himself  intended  it  for  auto-  as  well  as  exogenous 
formations,  the  two  being,  as  far  as  Reptiles  are  concerned,  certainly 
homologous — ^the  exogenous  hypapophyses  of  the  cervical  region  of 
certain  Lizards  and  Snakes,  and  of  the  caudal  region  of  Snakes  and 
certain  Mosasaurians,  being  nothing  but  the  primitively  autogenous 
and  intercentral  elements  (intercentra)  shifted  forwards  or  backwards 
as  the  case  may  be '  and  fused  with  the  centrum.    And  Cope's  term 

^  The  chevrons  are  also  ancbylosed  to  the  centrum  in  Diploglossus  and  Ophi' 
saurus. 

^  The  term  kamapoph^sis  Bhould  be  entirely  discarded,  as  based  on  a  theo- 
retical conception  which  is  not  borne  out  by  our  present  knowledge.  Tbe  loose 
application  of  the  term  hamdl  spine  by  Owen  is  best  shown  in  one  of  his  later 
papers  (Quart  Joum.  Qeol.  Soc.  1877,  p.  709),  where  ''h<B7nal  spine"  stands 
for  the  oerrical  hypapophysis  of  Iguana,  the  bypapophysial  epiphysis  of  the 
cerTioal  yertebne  of  CHaasies,  as  well  as  for  the  chevrons.  The  aenomination 
hamal  orest  or  Jusnud  spine  should  be  restricted  to  such  ventral  outgrowths  of 
the  centra  as  the  keel  found  in  many  Chelonians  or  the  long  process  of  the 
lumbar  vertebras  of  the  Babbit 

^  On  examining  a  large  variety  of  skeletons  of  Lizards,  it  is  obvious  that  the 
intercentral  chevrons  have  in  most  oases  been  shifted  forwards,  as  every  passage 
can  be  found  between  the  position  they  occupy  in  Gecko  and  Iguaam  on  the  one 
hand,  and  Varanm  and  MosasoMrus  on  the  other.    But  in  Ttipinarnbis,  a  mem- 


Caudal  vertebrsQ  of  T^tpinarnbis  nigropuncfatua ;  nat  size. 

ber  of  the  family  TeUda^  I  find  a  very  curious  form  of  chevrons :  the  branches 
are  in  their  proximal  portion  horizontal  and  applied  against  the  centrum  pos- 
terior to  their  intercentral  attachment,  the  descending  portion  originating  a 
httle  in  advance  of  the  middle  of  the  centrum.  We  may  easily  imagine  that  such 
an  arrangement  may  lead,  by  the  fusion  of  the  basal  portion  of  the  hypapo- 
physes with  the  centrum,  to  a  form  of  chevron  comparable  to  that  of  a  Varanw, 
but  by  a  totally  different  process  of  evolution.    By  the  way,  it  may  be  men- 
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mty  be  likewise  objected  to  on  the  ground  that  it  is  not  expressive 
of  the  position  assumed  by  the  element  in  a  great  number  of  fiepdles. 

Fig.  5. 


;  Three  poeterior  dorsal  and  three  anterior  caudal  vertebrae  of  Heloderma  «im- 
peotum^  d  ip)  aiid  $  (6),  and  H.  horridum,  $  (c) ;  nat.  nxe. 

I  therefore  think  it  best  to  retain  the  name  hypapophysis  (Owen),  of 
which  intercenirum  (Cope)  becomes  a  synonym. 
Tuning  back  again,  ader  this  somewhat  lengthy  digression,  to  the 

tioDad  that  the  lygoephenal  articulation  of  the  yertebrsB  exists  in  Tupinambis 
*o^  7Wk«  as  in  most  Igttanida,  Owen  was  mistaken  in  denying  the  existence 
of  the  xygosphene  in  Ami^hynckus,  where  it  is  present  as  in  most  Iffuanoids, 
*^iding  Fkryno$<ma  KaiBasiliscus ;  only  two  Iguanoid  genera  are  known  to 
iQ«  to  U^  this  additional  articulation,  liz.,  Anolis  and  Polychrus, 
.  ^  *PP«"  to  me  Terj  probable  that  the  Lizards  from  the  Eocene  of  Wyom- 
^|ft<l«icribed  by  Marsh  (Am.  Journ.  (3)  It.  1872,  p.  299)  under  the  name  of 
•'^"oiftintt,  aa  liaTing  Tertebns  resembling  those  of  Varanus,  but  with  zygo* 
•p'^Md  articulation,  belong  to  the  family  Teiida,  and  there  can  be  no  shadow 
of  a  doubt  that  the  Cretaceous  (Neocomian)  Hydrosaurus  lesinensis  of  Korn- 
^^^  (Abb.  geoL  Beichsanst  v.  1873,  H.  i  pi.  xx.),  placed  by  Zittel  in  the 
^'"•ife,  belongs  to  the  Dolichosaurida,  possibly  to  the  genus  Doliehosaurtf 


proper. 
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comparison  of  the  vertebral  columns  of  the  two  species  of  Heloderma, 
we  have  merely  to  notice  the  following  differences : — A  short  rib 
is  present  on  the  third  cervical  in  H,  horridum,  which  is  absent  in 
H.  nupectum ;  the  neural  spines  are  more  elevated  in  the  middle  and 
posterior  portion  of  the  dorsal  region  in  H.  horridum,  specimens  of 
the  same  sex,  of  course,  being  compared.  The  neural  spines  are 
much  more  developed  in  the  male. 

Systematic  Position  of  Heloderma. 

That  Heloderma  is  the  type  of  a  distinct  family  of  Lizards  is  now 
universally  admitted,  but  views  differ  as  to  its  position  in  the  system. 
The  place  of  the  Helodermatidce  between  the  Anguida  and  the 
Faranidie,  which  I  assigned  to  them  in  1884,  is,  I  still  think,  the 
most  natural.  They  agree  with  the  Anguida  in  the  structure  of  the 
tongue  and  the  presence  of  dermal  ossifications  \  and  it  is  probable 
that  direct  comparison  of  them  with  the  numerous  remains  from  the 
Eocene  of  Wyoming,  described  by  Marsh  (Am.  Journ.  (3)  i.  1871, 
p.  456,  and  iv.  1872,  pp.  302  and  305)  as  Glyptosaurus,  would 
reveal  their  closer  resemblance  to  these  than  to  any  of  the  existing 
members  of  that  family.  Marsh  remarks  of  his  Olyptosaurus  that 
"the  head  was  covered  with  large  osseous  shields,  symmetrically 
arranged  and  highly  ornamented,  resembling  in  this  respect  the 
modern  Heloderma**  In  O,  rugoaus  "  the  prefrontal  and  post- 
frontal  bones  approach  each  other  above  the  orbit." 

The  agreement  with  the  Varanidce  is  in  the  arrangement  of  the 
bones  of  the  palate  and  the  presence  of  descending  laminee  of  the 
frontals  forming  a  bridge  under  the  olfactory  lobes  of  the  brain  (a 
character  shown  by  the  Geckonid€e,  Uroplatidte,  Eublepharida,  and 
Snakes  ^).  Apart  from  the  secondary  character  of  the  presence  of 
grooves,  the  teeth  of  Heloderma  resemble  those  of  Anguia  and  Va- 
ranus.  The  most  important  character  which  differentiates  Heloderma 
from  all  other  LizRrds  is  ihe  presence  of  a  bony  postorbital  arch, 
combined  with  the  absence  of  a  zygomatic  arch.  The  absence  of  a 
transverse  limb  to  the  interclaviclc  is  not  of  more  than  generic  impor- 
tance, as  it  occurs  also  in  an  Agamoid,  Lophura,  and  the  reverse 
modification^  viz.,  the  suppression  of  a  longitudinal  limb,  tii  an 
Iguanoid,  Phrynosoma, 

The  latest  attempt  at  fixing  the  systematic  position  of  Heloderma 
is  Baur's  ^  proposal  to  group  the  Fiiranidw,  Moaatauridts,  and  Helo- 
dermaiidm  together  as  follows  i~^ 

„  ,  f  Varanoidea {  J/''""**:. 

Flati  NOTA.  J  \  Mosasaundm, 

I  UfLODERMAToiDEA. .  , .      Helodermatido^, 

^  Throuj^h  a  pHn tor's  orror,  it  is  elated  in  my  '  Catalog uej  of  LijEird*/  toI.  iL 
p.  2G(1,  thnt  tlwj  demaul  jilotes  "  nrc  prt>riile<l  with  n  Ay»\vm  of  fin©  tiiWpcli?*,'' 
TuhcfcUs  ifl  BO  obvioudy  a  misprint  for  tu^fides  Lliot  I  sLoidd  not  have  tbougbt 
it  worth  while  to  correct  tba  atak^meni  bcro  but  for  the  ftot  that  it  baa  bSm 
repeated  in  mveml  receot  pnUecutologl^  world. 

'-*  But  not  b^  the  Mosaaaurs. 

•  Sdeacci,  itL  1800,  p.  202. 
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Mtbough  fully  admittiDg  the  name  Pythonomorpha '  to  have  been 
iU  chosen,  I  cannot  but  agree  with  Prof.  Cope  in  maintainmg  the 
Mosasanrs  as  a  suborder,  if  only  for  the  hyperphalangy  of  their 
limbs '  and  the  type  of  their  dentition,  the  large  osseous  bases  which 
bear  the  teeth  being  inserted  in  a  groove  of  the  jaws,  a  feature 
vbich  may  be  regarded  as  midway  between  the  thecodont  and  acro- 
doat  types ;  whereas  the  Monitors  and  Heloderms  belong  to  the 
plearodont  type.  The  HelodermaticUje  on  the  other  hand  are  true 
Laoerdlia,  more  closely  related,  in  my  opinion,  to  the  Anguidce  than 
to  the  FaranieUt.  And  although  there  are  undoubtedly  many  points 
common  to  the  Monitors  and  the  Mosasaurs,  I  hold  that  Dr.  Baur 
is  mistaken  in  proposing  to  revert  to  the  Cuvierian  views  o  the 
affinities  of  the  large  extinct  marine  Reptiles.  Dr.  Baur  says  :  "  It 
is  evident  that  the  Mosaaaurida  are  very  closely  related  to  the 
FarttMtdip.  They  simply  represent  highly  specialized  aquatic  forms." 
Does  this  mean  that  limbs  so  strongly  specialized  as  those  of  the 
Monitors  can  have  been  modified  into  the  paddles  of  the  Mosasaurs  ? 
A  glance  at  the  figures  (see  fig.  6,  p.  118)  suffices  to  refute  such  a 
theory.  But  we  can  perfectly  well  conceive  the  hind  limb  of  a  Doli- 
chosaurian  becoming  modified  into  the  said  paddle ;  and  I  can  see 
no  reason  for  not  regarding  these  Cretaceous  Lizards  as  the  pro- 
genitors of  the  Mosasaurs,  and  at  the  same  time  of  the  true  Lacer- 
^ia  of  which  the  Pleistocene  and  recent  Varanidce  are  a  family. 
This  view  is  besides  in  accordance  with  the  suggestion  made  by 
Dollop  that  the  progenitors  of  the  Mosasaurs  must  have  possessed 
the  zygosphenal  articulation. 

The  Order  Squamata  may  very  well  be  divided  into  the  following 
five  Suborders,  merely  with  regard  to  the  structure  of  the  limbs  and 
Tcrtebral  column : — 

A.  Pectoral  arch  or  its  rudiments  present.    Caudal  hypapophyses 
forming  chevrons. 

I.  Dolickosauria,       15-17   cervical    vertebrse.       Extremities 

(Fig.  6  A,  p.  118)  archaic,  f.  e.y  approaching  the  Batrachian 
type. 

II.  Pythonomorpka,     9  or  10  cervical  vertebrse.     Extremities 

(Fig.  6  B,  p.  1 18)  paddle-shaped,  with  hyperphalangy. 

III.  Lacertilia,  8  or  9  cervical  vertebrse.  Fibula  reduced 
proximally ;  fifth  metatarsal  reduced  in  length  and  strongly 
modified  (Fig.  6C,  p.  118). 

IV.  Rhiptoglossa.  5  cervical  vertebrse.  Extremities  pincer- 
shaped  ;  all  the  metatarsals  reduced  in  length  and  strongly 
modified  (Fig.  6  D,  p.  118). 

B.  No  trace  of  pectoral  arch.    Caudal  hypapophyses  disconnected 
dis  tally. 

V.  Ophidia. 

»  Pythonomorpha,  Cope,  lB&9,  =  Mosa8auria,  Marsh,  1880. 
'  At  least  three  phalanges  in  digit  I. 
'  BuU.  See.  Bol^  Geol.  iv.  181K).  p.  IG7. 
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The  probable  affinities  and  phylogeny  of  theie  fine  groups  are 
expresged  bj  the  following  diagram  : — 

Rhipioahssa. 


Fythonomurpha.  Lac^trlia, 


Zhiichosuuna, 


Op/iidut, 


Fig.  6. 


e 


m 


A^  Hind  limb  ot  2)oHehc»ttnruii  le&inefims  (after  Komhuber)  ;  B-  of  Edi^o- 
flGitnw  (after  Marah)  ;  C.  of  Varanus ;  D,  of  CkamalttM. 


TTieie  figures  illustrate  the  principal  modifications  of  stnictnre  of 
the  limbs  in  the  four  Suborders  in  wbicb  they  are  developed. 
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6.  On  some  Points  in  tbe  Anatomy  of  Behdenmm. 
By  Piof.  C.  STBWAmT. 

[BeeeH«d  Jtmrnrj  90, 1891.] 

(PUteXI.) 

HtTing  bad  an  opportiuiity  of  exmniniiig  the  nHMre  or  less  entire 
▼iscen  of  three  specbneiis  of  Beiodenmmy  ra.  s  male  and  female  of 
H.  Jiuyacfipw,  and  one  female  of  H.  korridmm,  I  haTe  thought  that 
a  eomparison  between  them  might  be  of  interest,  and  also  that  it 
was  desirable  to  caD  attention  to  some  featores  in  which  my  speeimens 
appeared  to  differ  from  the  recorded  obserrations  of  others,  and  to 
gire  a  brief  description  of  the  male  urogenital  system  of  H.  Muqpeetwm. 
Dr.  J.  6.  Fischer,  in  a  paper  published  in  1878,  has  g^ven  figures 
and  a  full  account  of  the  poison4tpparatus,  hyoidean  muscles,  &c.  of 
H.  korridnwk.  In  the  '  Proceedings  *  of  this  Society  for  1890  is  a 
▼eiy  complete  description  of  the  anatomy  of  a  female  specimen  of 
H.  sutpeeium  by  Dr.  R.  W.  Shufeldt. 

Tkfrmd  Olmtd, — ^The  thyroid  of  H.  mupeetum  is  figured  and  de- 
scribed by  Dr.  Shufeldt  as  a  bilobed  structure,  the  lobes  united  by  a 
transrerse  isthmus,  and  situated  in  front  of  the  trachea  at  the  base  of 
the  heart,  but  in  a  footnote  (op.  cU.  p.  206)  he  states  that  he  may 
haTe  mistaken  blood-stained  tissue  for  the  thyroid,  but  that  he  failed 
to  find  anything  else  which  resembled  that  organ.  In  all  my  speci- 
mens it  was  readily  found,  as  a  paired  organ,  the  lobes  placed  one 
on  each  side  of  the  trachea  and  totally  unconnected  by  an  isthmus. 
They  were  surrounded  by  a  well-defined  capsule,  to  which  they 
were  attached  by  trabecules,  the  capsule  apparently  forming  the 
walls  of  a  lymph-sinus. 

In  H.  horridum  the  lower  border  of  the  thyroid  is  47  mm.  from 
the  base  of  the  heart,  and  73  mm.  from  the  laryngeal  opening.  The 
right  lobe  is  9  mm.  long,  5  mm.  broad,  and  \^  mm.  thick.  The 
left  lobe  is  7  mm.  long,  with  width  and  thickness  the  same  as  the 
right. 

The  lower  border  of  the  thyroid  in  the  male  H,  suapecium  is  46 
mm.  from  the  glottis,  each  lobe  was  11  mm.  long  and  3^  broad; 
the  extremity  of  the  lefl  lobe  nearest  the  trachea  was  pointed,  and 
from  the  corresponding  end  of  tbe  right  lobe  there  was  a  delicate 
prolongation  extending  forwards,  in  length  equal  to  that  of  tbe  main 
body  of  the  lobe.  In  the  female  H.  suspectum  the  thyroid  was  similar 
in  shape,  but  somewhat  smaller  than  in  H,  horridum. 

Trachea,  Larytup,  and  Zt<nyj.— The  length  of  trachea  and  larynx 
from  the  glottis  to  bifurcation  of  bronchi  was  110  mm.  in  H,  horridum; 
Irom  bifurcation  to  point  of  entrance  into  lung  13  mm.  There  wero 
seven  large  openings  from  the  continuation  of  the  bronchus  into  the 
luDg-tissue,  in  front  of  its  posterior  termination.  They  are  situated 
on  the  ventral  surface.  Each  of  the  posterior  three  shows  more  or 
less  a  division  into  two,  a  condition  more  marked  in  other  Laoertilia, 
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e.  g.  Faranus.  The  length  of  the  continaation  of  the  bronchus 
through  lung-fiubstance  is  55  mm. 

The  lung  is  173  mm.  long»  the  thin-walled  rounded  posterior  end 
is  the  larger ;  anteriorly  the  lung  terminates  in  a  blunt  point. 
Dr.  Shufeldt  points  out  that  in  Heloderma  the  bronchi  are  long, 
but  that  Prof.  Mivart  states  that  they  are  short  in  Lacertilia.  May 
not  this  discrepancy  be  due  to  the  latter  anatomist  having  measured 
from  the  bifurcation  to  the  point  of  their  entrance  into  the  lungs, 
whilst  Dr.  Shufeldt  included  the  prolongation  into  lung-substance  ? 

Kidneys, — If  the  kidneys  of  the  large  female  H.  horridum  be 
compared  with  those  of  the  somewhat  small  specimen  of  male 
H,  suspectum,  one  is  struck  by  the  relative  small  size  and  more 
numerous  lobulation  of  those  of  the  former.  They  also  show  a  marked 
distinction  into  an  oval  anterior  re^on,  and  a  tail-like  posterior 
prolongation  formed  of  from  four  to  six  small  lobules  closely  adherent 
to  the  ureter.  In  H,  suspectum  the  kidney  gradually  tapers  to  the 
posterior  extremity.  The  length  of  the  fore  part  of  the  kidney  in 
H.  horridum  was  35  mm. ;  its  breadth  15  mm. ;  the  tail-region  15 
mm.  long. 

In  the  large  male  H,  suspectum  the  kidney  was  70  mm.  long  and 
16  broad. 

Genitalia. — ^The  genitalia  of  the  male  JET.  suspectum  presented  the 
ordinary  Lacertilian  features.  The  dorsal  wall  of  the  cloaca  was 
provided  with  a  couple  of  anal  glands,  whilst  a  belt  of  similar 
though  smaller  glands  surrounded  the  ventral  half  of  its  circum- 
ference. 

The  female  H,  suspectum  was  much  the  smaller  of  the  three 
examples  of  the  genus  examined.  In  it  the  \eh  ovary  contained  two 
nearly  ripe  ova,  the  right  ovary  three  ;  the  largest  ovum  measured 
24  mm.  by  21  mm. 

Inferior  labial  Poison-glands. — ^The  most  interesting  feature  in 
the  anatomy  of  Heloderma  is  probably  the  poison-apparatus  figured 
and  described  by  Fischer  and  Shufeldt.  These  both  agree  in  stating 
that  from  the  surface  of  each  "  submaxillary  gland  "  nearest  the  lower 
jaw  proceed  from  four  to  five  ducts  which  pass  into  the  sabstance 
of  the  jaw,  and  finally  discharge  the  secretion  of  the  gland  at  the 
bases  of  certain  of  the  grooved  teeth.  This  view  of  the  structure  I 
hold  to  be  incorrect,  and  believe  that  the  gland  and  its  ducts  are 
altogether  external  to  the  jaw ;  that  the  ducts  pass  directly  from  the 
substance  of  the  gland  to  their  openings,  which  are  situated  to  the 
inner  side  of  a  fold  of  mucous  membrane  which  intervenes  between 
the  lip  and  the  jaw.  In  H.  horridum  I  only  found  one  opening 
on  either  side»  a  guarded  bristle  could  readily  be  passed  through  this 
into  the  upper  of  the  three  chief  lobes  of  the  gland ;  and  on  injecting 
the  substance  of  either  lobe  by  means  of  a  hypodermic  syringe,  the 
fluid  escaped  by  this  orifice  alone. 

When  the  gland  of  H.  suspectum  was  similarly  treated,  the  fluid 
in  like  manner  freely  flowed  from  all  the  four  or  five  openings  on 
the  mucous  surface,  without  a  trace  passing  into  the  supposed  ducts 
which  went  to  the  jaw,  these  being  in  my  opinion  only  the  branches 
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of  the  inferior  dental  nerve  and  associated  blood-vessels  which  are 
normally  found  in  this  situation. 

The  glands  have  not  a  smooth  surface  such  as  the  figures  given 
wonld  indicate,  but  are  divided  into  well-defined  lobules»  which  in 
H,  nupectum  converge  and  partly  fuse  as  they  pass  upwards  and 
forwaids  from  lower  biorder  to  the  anterior  extremity. 

Behmd  the  poison-glands  are  a  few  small  mucous  glands. 

When  dissecting  the  fresh  specimen  of  Heloderma  under  water,  the 
slightest  pressure  on  the  poison-gland  caused  a  milky  fluid  to  escape 
from  the  gland-openings  referred  to  above ;  this  fluid  readily  diffused 
itself  in  the  water,  whereas  the  mucus  from  the  other  glands  hung 
about  as  more  transparent  ropy  clouds* 

EXPLANATION  OF  PLATE  XI. 

^.  1.  Dissection  of  the  ventral  surfaoe  of  the  head  and  neck  of  H,  suspectum, 
G.  Left  poison-eland ;  the  right  gland  has  been  raised  to  show  the 
branches  of  the  inferior  dentol  nerve  and  blood-vessels.  T.  Left 
lobe  of  thyroid  gl^nd. 

2.  Inner  surfoce  of  left  poison-gland  of  H,  horridum, 

3.  Diagrammatic  section  of  lower  jaw  and  poison-gland.     J.  Jaw ; 

Q.  Gland ;  D.  Its  doct ;  S.  Skin. 

4.  Left  kidney  of  H.  horridum. 

5.  Left  urogenital  sjrstem  of  H.  siuapectum.    K.  Kidney;  B.  Bladder; 

U.  Ureter;  T.  Testis;  V.D.  Vas  deferens;  B.  Rectum;  K.M. 
Bectal muscles ;  0.  Cloaca;  D.A.G.  Dorsal aoal gland ;  P.  Penis; 
C.M.P.  Constrictor  muscle  of  penis ;  B.M.P.  Retractor  muscle  of 
penis;  S.  Skin. 


February  3,  1891. 
Prof.  Flo^ier,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  January  1891 : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  January  was  76,  of  which  62  were  by 
presentation,  4  by  exchange,  4  by  purchase,  1  by  birth,  and  5  were 
receiyed  on  deposit.  The  total  number  of  departures  during  the  same 
penod,  by  death  and  removals,  was  7 1 . 

Amongst  the  additions  special  attention  may  be  called  to : — 

A  Yellow-crowned  Penguin  {Eudyptea  antipodum),  from  New 
Zealand,  presented  by  Sir  Henry  Peek,  Bart.,  F.Z.S. 

This  is  a  scarce  species  (c/1  Buller,  B.  New  Zealand,  pi.  xlvi. 
p.  294),  and  we  have  never  received  a  specimen  of  it  before. 

Mr.  Larkworthy,  who  procured  this  Penguin  for  Sir  Henry  Peek, 
writes  as  follows  concerning  its  capture ; — "  There  is  an  Oyster  Fishery 
established  at  the  Bluff  Harbour,  Southland,  N.  Z.,  and  the  operations 
of  the  fishermen  are  carried  out  in  the  straits  between  the  Middle 
Island  and  Stewart's  Island.  This  bird  and  others,  six  in  all,  were 
captured  by  the  crew  of  one  of  the  oyster-boats,  in  one  of  the  small 
bays  in  Stewart's  Island,  and  sent  thence  to  Port  Chalmers,  Otago, 
to  wait  for  a  steamer." 
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A  letter  was  read  from  Dr.  Emin  Pasha,  C.M.Z.S.^  dated  Bussisi 
(on  Lake  Victoria  Nyanza),  October  6, 1890,  announcing  the  despatch 
to  the  Society  of  a  coUection  of  Birds  which  he  had  made  on  his 
way  up  from  the  coast. 


The  Secretary  exhibited,  on  behalf  of  Mr.  J.  W.  Willis-Bund, 
F.Z.S.,  a  specimen  of  the  Collared  Petrel  ((Estrelata  torquata, 
Macg.),  which  had  been  shot  ofP  the  Welsh  coast  in  Cardigan  Bay 
in  December  1889,  as  recorded  in  the  'Zoologist'  for  1890 
(p.  454). 

This  was  the  first  instance  of  the  occurrence  of  this  South-Pacific 
species  in  the  British  seas. 


The  following  papers  were  read : — 

1.  On  the  Question  of  Saurognathism  of  the  Pici,  and  other 
Osteological  Notes  upon  that  Group.  By  R.  W.  Shu- 
PBLDT,  C.M.Z.S.  &c. 

[Reoeiyed  January  9,  1891.] 

For  a  number  of  years  past  the  doubt  has  been  growing  in  my 
mind  as  to  the  correctness  of  the  interpretation  placed  upon  the 
osseous  structures  at  the  base  of  the  skull  in  the  Pici  by  three 
morphologists  who  are  the  upholders  of  the  idea  of  a  state  of  sauro- 
gnathism in  these  birds.  This  doubt  has  been  strengthened  during 
these  years  by  many  studies  of  the  anatomy  of  Woodpeckers  in  all 
stages  of  growth  and  of  many  species.  Within  the  past  year  the 
osteology  of  all  the  United  States  genera  of  this  group  in  numerous 
cases,  including  skeletons  of  adults,  subadults,  and  nestlings,  has  been 
carefully  reviewed  by  me  upon  ample  material.  This  last  investiga- 
tion has  confirmed  my  doubts. 

Of  all  those  omithotomists  of  authority  who  have  made  researches 
in  this  direction,  the  opinions  of  but  three  shall  be  adverted  to  here, 
and  references  will  be  made  to  Huxley,  Parker,  and  Grarrod. 

No  blanae  is  attached  to  that  host  of  most  capable  systematic 
ornithologists  who,  never  having  dissected  a  Woodpecker  in  their 
lives,  have  in  their  published  works  more  or  less  blindly  adopted  the 
views  of  those  who  have  relegated  the  Fid  to  a  saurognathous  group 
created  to  contain  them.  As  is  well-known,  among  the  more  recent 
interpreters  of  the  structures  exemplified  on  the  part  of  birds.  Pro- 
fessor Huxley,  in  his  remarkable  paper  which  appeared  in  the  Pro- 
ceedings of  this  Society  for  1867  on  the  Classification  of  Birds, 
presented  the  results  of  some  of  his  studies  of  the  cranial  peculiarities 
seen  among  the  Woodpeckers.  And  so  impressed  was  he  with  the 
apparently  unique  condition  of  certain  osseous  structures  seen  at  the 
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craniil  base  in  these  fonns,  that  he  suggested  a  separate  group  for  the 
Pici^  yix.  the  CeUcmorpJuB. 

But  in  characterizing  this  group,  he  was,  from  an  insufficient 
supply  of  material,  led  into  several  errors,— errors  of  omission  and 
errors  of  commission, — ^which  have  since  been  appreciated  by  the 
avian  morphologist  Professor  Huxley  held  that  in  the  Wood- 
peckers ^the  vomers  are  veir  delicate  rod-like  bones,  which  in 
some  cases,  at  any  rate,  remam  permanently  separate."  It  will  be 
observed  that  he  makes  no  reference  to  that  median  bone  which  is 
seen  to  lie  between  the  palatines  in  some  species,  and  which  Parker 
afterwards  designated  as  the  **  medio-palatine." 

It  would  be  superfluous  for  me  to  enter  upon  the  question  here  of 
the  enormous,  and  upon  the  whole  beneficial,  influence  this  masterly 
and  opportune  memoir  has  had  upon  the  study  of  avian  structure 
and  taxonomy. 

Later  on  Professor  Oarrod  called  into  question  the  conception  of 
these  parts  as  arrived  at  by  Professor  Huxley  \ 

Grarrod  remarked  that  "  Professor  Huxley,  in  his  paper  '  On  the 
Classification  of  Birds,'  has  entered  into  considerable  detail  respect- 
ing the  Woodpecker's  palate,  and  from  not  finding  a  vomer  present, 
and  observing  the  peculiar  longitudinal  bony  spicma  connected  with 
the  inner  edges  of  the  palatine  bones,  opposite  to  and  behind  the 
fenestrse  they  assist  to  enclose,  is  led  to  think  that  these  spicula  are 
the  radiments  of  the  vomer,  which  has  not  ossified  across  the  middle 
line.  But  in  carefully  prepared  skulls  they  look  much  more  like  the 
inner  edges  of  the  imperfectly  ossified  palatines,  as  they  are  connected 
completely  with  them  at  both  ends.  Further,  in  most  of  the  speci- 
mens of  Oeeinus  viridU  and  its  allies  that  I  have  had  the  opportunity 
of  examining,  I  have  found  a  median  bone,  situated  between  the 
palatines,  and  supported  like  a  vomer  on  the  baslsphenoid  rostrum, 
at  the  anterior  end  of  its  broader  portion.  This  bone  is  small,  and 
shaped  very  much  like  a  spear-head  with  the  tip  directed  forwards, 
whilst  posteriorly  it  gradually  becomes  fibrous  and  tends  to  bifurcate, 
but  not  in  the  ossified  part.  It  does  not  extend  backwards  quite  so 
far  as  the  pterygo-palatine  articulation." 

It  is  evident  that  Garrod  saw  the  vomer  of  the  Pici  in  the  median 
bone  which  Professor  Huxley  had  overlooked,  and  construed  the 
spicula  given  off  by  the  palatine  bones,  not  as  vomers,  but  as  palatine 
spurs  of  processes. 

Next  appears  the  beautiful  monograph  of  Professor  W.  Kitchen 
Parker,  entitled  *<  On  the  Morphology  of  the  Skull  in  the  Wood- 
peckers (Picidse)  and  Wrynecks  (Yungidae),"  which  was  read  before 
the  Linnean  Society  of  London  in  April  1874.  It  is  illustrated  by 
five  superb  4to  plates  coloured,  giving  enlarged  views  of  the  skulls  of 
several  Woodpeckers,  /yn^,  &c.  In  this  work  Professor  Parker 
essentially  adopted  the  views  of  Huxley  in  the  premisses  and  amplified 
them.  The  saurognathism  of  the  Pici,  however,  evidentlv  still  had  its 
doubters  and  opponents,  for  in  the  work  just  quoted  Professor  Parker 

^  Oarrod,  A.  W.,  **  Note  on  some  of  the  Oranial  Peooliarities  of  the  Wood- 
peeksn,"  Ibis,  1872,  pp.  357-^,  October  1. 
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is  constrained  to  say  that,  **  Thus  in  the  large  series  of  types  which 
I  hafe  determined  to  compare  together,  it  has  seemed  fit  to  me  to 
take  a  very  small  territory ;  yet  that  territory  contains  parts  that 
have  undergone  the  greatest  amount  of  metamorphosis  of  any  in  the 
whole  body  of  a  high  and  noble  vertebrate,  and  moreover  being,  in 
the  bird,  the  skeletal  framework  of  the  whole  upper  face,  these 
parts  are,  as  it  were,  an  index  of  the  amount  of  specialization  under- 
gone by  any  particular  type — the  ruling  determining  structures  that 
lead  to  all,  and  really  demand  all,  the  changes  that  take  place  in  the 
rest  of  the  organism.  This  is  especially  explained  for  the  benefit  of 
those  who  will  accuse  me,  and  have  already  accused  Professor  Huxley, 
of  taking  a  narrow  view  of  the  Bird-types — touching  with  the  point 
of  a  needle  some  little  tract,  but  unacquainted  with  and  not  able  to 
appreciate  the  Bird  as  a  wholeJ' 

Afler  long  thought  and,  as  stated  above,  after  many  dissections 
of  Woodpeckers  of  various  genera,  the  writer  is  led  to  believe  in 
regard  to  this  question  that — (1)  The  Pici  are  peculiar  in  regard  to 
certain  osseous  structures  of  the  cranium,  but  inasmuch  as  all  the  rest 
of  their  organization  exhibits  a  high  order  of  specialization,  nearly 
equalling  some  of  the  highest  among  birds,  these  few  characters  must 
not  be  considered  as  being  the  representatives  of  the  corresponding 
parts,  in  structure  and  arrangement,  as  found  among  some  Lizards. 
We  have  abundant  evidence  of  the  Reptilian  origin  of  birds  without 
damaging  this  evidence  by  straining  such  points  as  these. 

(2)  That  inasmuch  as  the  vomer  in  all  adult  birds,  even  in  the 
Ostrich-types,  is  single  and  median,  the  "  raedio-palatine  "  of  Parker 
must  be  considered  the  vomer  of  the  Pici,  And  when  other  small, 
median  ossifications  are  found  along  in  the  line  of  the  vomer,  when 
the  latter  is  present,  they  are  simply  adventitious  ossicles  occurring 
in  the  sofl,  membranous  medio-septa  of  these  vertebrates;  such 
structures  are  occasionally  seen  in  certain  Hawks  and  Owls. 

(3)  That  the  processes  designated  as  the  vomers  of  the  Pici  by 
Professor  Parker  are  merely  apophysial  outgrowths  of  the  mesial 
borders  of  the  palatines,  and  as  the  palatines  are  paired  bones  in 
Ayes,  we  cannot  conceive  of  such  a  structure  in  them  as  a  "  medio- 
palatine." 

(4)  That  they  are  not  desmognathous  means  nothing  in  a  saurian 
sense,  for  even  among  the  so-called  Desmognathae,  Manus  is  a  nan- 
desmognathous  bird;  and  that  the  " maxillo-palatines "  are  but 
little  developed  in  the  Picip  applies  also  with  almost  equal  truth  to 
the  2}rochili,  where  we  find  them  much  reduced. 

(5)  That  the  fact  that  the  basipterygoid  processes  are  arrested 
would  not  especially  entitle  them  to  be  called  a  saurognathous  group. 
We  see  the  same  in  some  Accipitres,  and  they  are  functional  in  the 
Owls  and  other  highly  organized  birds. 

(6)  That  we  do  not  believe  that  the  pterygoid  of  a  Woodpecker 
in  any  way  especially  answers  to  that  bone  in  a  Snake  or  a  Lizard, 
any  more  than  does  the  pterygoid  of  any  other  highly  specialized 
bird.  And  further,  that  some  of  the  peculiarities  of  the  Pici  may  be 
due  to  the  fact  that  these  birds  have  long  used  their  bills  to  strike 
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heavily  with,  which  in  time  may  have  come  to  modify  certain  strac- 
tures  of  the  cranium,  as  has  been  pointed  out  by  Garrod  \ 

(7)  It  is  quite  characteristic  of  many  of  the  skulls  in  the  Pici  that 
some  of  the  free  margins  of  the  cranial  bones,  during  the  growth  of 
the  species,  are  prone  to  ossify  by  what  may  be  designated  as  a 
**  ragged  border,"  and  this  will  account  for  the  minute  granular  islets 
of  bone  which  occur  along  the  mesial  margins  of  the  palatines ;  they 
are  the  so-called  *'  septo-maxillaries  "  of  Parker, — but  they  really 
belong  to  the  palatines.  We  have  found  them  to  vari/  greatly  in 
number,  and  in  position  in  the  same  species.  They  are  likewise 
adyentitious  ossifications,  and  they  belong  to  the  same  category  as 
the  •*  Wormian  bones  "  of  anthropotomy. 

(8)  Finally,  as  to  the  nasal  labyrinth,  we  find  nothing  especially 
saurian  beyond  what  we  see  in  other  highly  specialized  types  of  birds. 
Parker  has  said  in  the  article  ''Birds"  of  the  'Encyclopaedia 
Britannica'  (9th  ed.  p.  717),  that  "  these  birds  are  saurognathous  in 
other  respects,  e,  g.,  their  nasal  labyrinth  is  unusually  simple.  The 
'  inferior  turbinal,'  which  has  three  coils  in  Bhea  and  Tinamtis,  and 
(100  in  most  birds,  is  in  Gecinus  merely  bi-alate  ;  in  fynx  it  makes  less 
than  a  single  turn,  whilst  the  alinasal  turbinal  of  that  bird  has  two 
tarns,  and  that  of  Gecinus  one.  Gednua  is  in  all  respects  the  most 
specialized,  Picumnus  the  most  embryonic,  and  Jyno?  the  most  pas- 
serine of  the  CeleomorphiB.  Also,  in  Gecinus  the  nasal  labyrinth  is 
most  ossified,  and  in  lynx  least." 

This  strikes  us  as  rather  peculiar  logic  when  arguing  for  the  saurian 
organization  of  certain  cranial  structures  as  seen  in  the  Pici :  especi- 
ally when  we  come  to  recognize  the  relative  position  of  Rhea  in  the 
system,  and  the  high  position  held  by  the  Passeres. 

Indeed,  we  must  believe  that  too  close  study  of  a  single  set  of 
characters  stands  in  danger  of  making  us  blind  to  the  significance  of 
the  tout  ensemble  of  the  characters  presented  on  the  part  of  the 
entire  economy  of  the  form  examined. 

In  his  Linnean  paper  quoted  above.  Professor  Parker  says  of 
Picumnus  minutus  that  *'  I  have  had  to  work  out  the  parts  of  this 
bird's  palate  from  the  fractured  skull  in  a  dty  skin,'*  His  entire 
knowledge  of  the  structures  of  this  interesting  genus  of  birds  probably 
rested  upon  this  examination.  It  is  evident,  then,  what  we  most 
need  now  in  this  direction  is  a  full  description  of  the  entire  structure 
of  several  genera  of  the  Pici,  with  the  same  for  lynx  and  Picumnus, 
and  these  thoroughly  compared  with  several  of  the  Cotingidce  and 
Formieariida  and  allied  forms. 

As  I  have  already  remarked  on  a  foregoing  page,  I  have  recently 
examined  series  of  skeletons  of  many  species  of  Woodpeckers  found 
m  the  United  States.  The  results  of  these  investigations  have  been 
written  out  to  form  one  of  the  chapters  of  my  work  upon  the  Osteo- 
logy of  Birds  of  this  country.  Two  sections  terminate  the  chapter 
and  they  are  herewith  presented  in  advance  of  the  publication  for 
which  they  were  written. 

1  OolL  8ci.  MemoirB,  p.  117. 
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Sufifwiafy  of  the  thief  Osteoloffical  Characters  of  the 

North- American  Pid. 

1.  Laige,  but  simple-scrolled  turbinab ;  there  may  be  a  free 
turbinal. 

2-  Bulging  of  the  froutal  region  over  the  transTerse  CTanio-facial 
line  may  (Picoidesi)  or  may  uot  (Coiaptes)  exist* 

cE.  Generally  the  external  cranial  yault  is  more  or  leas  diuted  by 
the  ends  of  the  quills  of  the  capital  feathers. 

4.  The  interorhital  septum  ia  aometimes  entire  and  sometimes 
shows  afenestrflp 

5.  Pars  plaoa  large,  and  often  the  o$  ttttcinaitim  Is  well<developed. 
fi-  Laerymal  usually  vestigial  in  character. 

7  *  Quad  rato-j  ugal  a  bor ted . 

8.  Tympanic  bullm  cowrie-shell  shaped*  and  otherwise  peculiar. 

9.  A  large  spur  on  the  npper  aide  of  either  pterygoid  for  muscular 
attachment. 

10.  A  mediaUi  dagger-shaped  vomer  sometimes  preaant  bat  acme- 
times  absent. 

1  L  Maxillo-palatines  rounded,  laminar  and  very  much  aborted. 

12.  A  more  or  less  imperfect  nasal  septum  usually  presently 

13.  Vestigial  basipterygoid  processes  are  distinctly  developed  in 
some  species. 

14.  As  ossification  advances  in  the  palatines  it  may  be  cbaractenzed 
as  beiEig  "  ragged  "  along  the  antero-mesial  and  antero-external 
margins  of  these  hones.  This  often  leaves  htUe  osseous  islets  not 
absorbed,  a  few  of  which  may  persist  here  and  there  tbroughout  the 
life  of  the  individnal. 

15.  Either  palatine  is  cliaractcri^ed  by  possessing  an  "  interpala- 
tine  spine  "  or  process,  and  this  may  be  continued  forwards  to  fnse 
with  the  mesial  border  of  the  bone  by  its  free  tip*  Either  palatine 
also  possesses  a  palatine  spur^  springing  from  the  anterior  point  of 
tbe  internal  lamina  of  the  bone  and  being  directed  forwards. 
It  may  also  in  some  species  pass  oti  to  fuse  with  the  mesial  edge  of 
the  palatine  to  which  it  belongs  by  its  free  end.  The  postero- 
external angle  of  n  palatine  is  eitber  truncated  or  shows  various 
degrees  of  being  bluntly  rounded. 

1  ti-  The  mesopterygoid  process  of  a  pterygoid  is  not  paddle-shaped, 
but  long  and  narrowly  pointed. 

17.  Distinct  orhito-sphenoids  exist  in  tbe  nestUng. 

1 8.  Mandible  very  strong,  typically  V-shaped  in  pattern  ;  sides 
deep  I  symphysis  varies  in  depth ;  ranial  vacuity  absent,  or  minute 
if  present,  aiid  never  large.  Posterior  angular  processes  more  or 
leas  truncated  ;  internal  angular  processes  large.  In  some  species 
the  posterior  third  of  the  inferior  ramal  border  somewhat  tumefied 
and  roughened. 

1 9.  Eudimentary  cerato-hyals  which  early  fuse  together. 

20.  Uro-hyal  absent. 

21.  Elongated  thyro-hyal  elements  curl  up  over  the  cranium  to 
a  greater  or  less  extent.     They  may  pass  ronnd  the  rig  lit  orbit. 
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They  maj  come  to  the  posterior  margin  of  the  right  external  narial 
aperture.  They  may  hardly  come  up  on  the  cranium  at  all. 
Whenerer  they^do,  the  cranium  is  usually  externally  furrowed  to 
receiye  them.    * 

22.  Sclerotal  plates  of  the  eye  commonly  fuse  completely  together 
aroond  their  external  periphery  and  towards  the  centre. 

23.  "  Double  '  infrastapedial '  and  ossified  stylohyal "  (Parker). 

24.  Rbgs,  semirings,  and  other  parts  of  the  trachea  ossify. 

25.  There  are  1 9  free  yertebrae  between  the  skull  and  pelvis  :  the 
▼ertebrarterial  canals  pierce  the  atlas,  and  in  some  species  the  axis  ; 
the  aUantal  cup  is  perforate ;  there  are  no  parial  parapophyses  ;  the 
carotid  canal  may  or  may  not  be  entirely  closed  in  by  bone ;  where 
they  are  present  the  neural  and  hsemal  spines  are  usually  yery  large. 

There  are  three  pairs  of  ceryical  ribs,  five  pairs  of  dorsal  ribs,  and 
one  pair  of  sacral  ribs.  The  haemapophyses  of  the  latter  do  not  reach 
the  sternum.  In  some  species  the  first  pair  of  costal  ribs  are  very 
robust,  as  are  the  last  pair  of  cervical  ones.  There  are  five  or 
usually  six  tail-vertebrae  (free),  with  an  enormous  pygostyle.  Most 
of  these  parts  are  highly  pneumatic. 

26.  The  sternum  is  2-DOtched  on  either  side  of  the  carina  ;  the 
manubrium  is  either  slightly  or  very  much  bifurcated ;  the  costal 
processes  are  long  and  pointed,  and  the  keel  is  usually  rather 
shallow,  projecting  forwards  and  carried  up  under  the  mauubrial 
process.     The  sternum  is  usually  completely  pneumatic. 

27.  In  the  pelvis  we  find  the  ilia  gradually  diverging  from  the 
sacral  crista  as  they  pass  forwards.  Parial  interdiapophysial  fora- 
mina are  either  very  minute  or  entirely  absent.  Ischial  notch  on  the 
posterior  margin  of  the  bone  long,  rounded,  and  shallow.  Acetabulae 
large,  and  ba^s  completely  absorbed.  Sides  of  pelvis  usually  very 
deep.  Postpubis  slender,  extends  beyond  ischium,  the  foot  of  which 
latter  may  or  may  not  fuse  with  it.  Obturator  space  large,  and 
may  or  may  not  merge  with  the  obturator  foramen.  Three  of  the 
vertebrae  of  the  sacrum  anteriorly  throw  out  their  processes  against 
the  ventral  iliac  walls.  The  pleurapophysial  and  transverse  processes 
of  the  sacral  vertebrae  opposite  the  acetabuhe  are  not  mod^ed  and 
lengthened  so  as  to  act  as  braces  at  the  points  in  question.  The 
pelvis  is  conmionly  completely  pneumatic. 

28.  Bones  of  the  shoulder-girdle  pneumatic,  with  the  excep- 
tion (sometimes)  of  the  furcula.  This  ktter  is  of  the  U-shaped 
pattern,  without  hypodeidium,  large,  flat  scapulo-coracoid  ends 
(which  originate  from  separate  ossific  centres  in  the  young),  and  with 
laterally  compressed  Umbs.  Posterior  end  of  scapula  more  or  less 
modified  to  be  bent  or  to  curl  outwards,  giving  the  bone  a  very 
unique  form.  Coracoids  long,  not  very  stout,  and  with  the  anterior 
end  more  or  less  laterally  compressed. 

29.  An  09  humerO'Scapulare  present  at  either  shoulder-joint; 
functional,  and  has  much  the  same  shape  as  the  ossicle  has  m  the 
Pasteres. 

30.  Either  the  humerus  alone,  or  it  together  with  the  long  bones  of 
the  antibrachium,  may  be  pneuiuatic.     A  snail  sesamoid  is  found  at 
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the  elbow.  SeTen  prominent  osseoas  papillee  occur  at  nearly  equal 
distances  apart  down  the  shaft  of  the  ulna.  The  flat,  rounded 
process  from  the  postero-upper  third  of  the  shaft  of  index  meta- 
carpal is  present.  The  slender  last  metacarpal  extends  below  the 
one  of  index,  and  its  free  dignital  joint  is  larger  than  either  of  the 
other  terminal  phalanges.  The  proximal  phalanx  of  index  digit  has 
its  posterior  blade  almost  entirely  aborted.    There  are  no  claws. 

31.  Femur  is  always  pneumatic,  and  so  may  be  the  tibio-tarsos  in 
some  species.  In  the  former  the  trochanter  major  does  not  rise  above 
the  summit  of  the  shaft ;  the  excavation  on  the  head  is  very  shallow. 
Shaft  nearly  straight ;  condyles  rather  small ;  popliteal  fossa  and 
rotular  channe  very  shallow.  Pici  possess  patellae.  Cnemial  crest 
of  tibio-tarsus  elevated  above  summit  of  bone,  with  pro-  and  ecto- 
cnemial  ridges  nearly  or  quite  aborted.  Condyles  of  this  bone  very 
distinct,  and  intercondyloid  valley  very  deep.  Bony  bridgelet 
confines  tendons  in  front.  Fibula  short  and  free,  its  lower  spicula- 
like  end  being  held  well  away  from  shaft  of  tibio-tarsns  by  the 
increasing  height  of  fibular  ridge  on  the  latter  bone. 

Hypotarsus  of  tarso- metatarsus  both  grooved  and  perforated  for 
passage  of  tendons.  An  erect  process  occurs  on  the  summit  of  this 
bone  of  the  leg.  Its  shaft  is  nearly  straight,  and  its  terminal 
trochlese  are  specially  modified  to  meet  the  podal  requirements  of  the 
picine  zygodactyle  foot. 

Joints  of  pes  normal,  2,  3,  4,  and  5  to  the  first,  second,  third,  and 
fourth  toes  respectively.  Fourth  toe  permanently  reversed,  and  first 
toe,  together  with  its  free  metatarsal  bone,  may  be  entirely  absent 
(Picoides),  A  larger  sesamoid  articulates  with  a  special  trochlea 
(intended  for  it)  to  the  inner  side  of  the  fourth  toe.  The  osseous 
claws  usually  large,  and  the  other  phalangeal  joints  more  or  less 
laterally  compressed.  The  tendons  of  the  leg  sometimes  ossify  to  a 
certain  degree,  and  minute  sesamoids  may  occur  in  certain  tendons 
near  the  knee-joint. 


Brief  Remarks  on  the  probable  position  of  the  Pici  in  the  System, 
and  on  their  Affines, 

Huxley  in  his  '*  Celeomorphse  "  comprehended  only  the  Picida 
and  Iyngid<je,  and  Parker  long  ago  said  that  "  the  '  Celeomorphse ' 
of  Huxley  form  a  most  natural  and  well-defined  group — a  group  equal, 
zoologically,  to  the  Pigeons  or  the  Parrots.  Evidently  this  differ- 
entiation has  taken  place  through  the  gradual  extinction,  during  long 
secular  periods,  of  conjugational  types  more  generalized  than  those 
now  extant."  In  this  much  the  present  writer  agrees  with  the  two 
great  authorities  we  have  just  quoted. 

Ta  tliosc  at  all  faiiuliar  \iitli  the  osteolog^y  of  exisdng  birds  it  mast 
bt;  very  evident  thiit  \\\  h,\\  anatomical  syfltcm,  at  hosU  the  Pici  hold 
man  J-  characters  in  common  with  the  Passtres^  a  fact  that  will  be 
evident  when  we  eotne  to  treat  of  that  group  later  on.  It  Is  mj 
opinion  that  it  h  to  the  great  Passeriue  group  thai  the  Pki  are  mme 
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nearlj  allied  than  to  any  other  existing  suborder  of  binls.  One 
good  genus  of  linking  forms,  at  least,  is  the  South-American 
Pieumnus,  as  Parker  has  already  shown  ;  and  Parker  believed  that 
the  Piei  *•  have  a  Passerine  foundation." 

I  here  venture  to  state  that  as  our  knowledge  of  the  morphology 
of  Aves  becomes  more  perfect,  the  fact  will  be  appreciated  that  the 
Pici  and  the  Passeres  are  divergent  groups  from  a  common  stock  in 
time ;  and  that  the  former  have  simply  become  highly  specialized  and 
modified  in  accordance  with  their  mode  of  life  and  habits.  This 
common  stock  Fiirbringer  has  referred  to  as  the  'Pico- Passeriformes/ 
and  the  root-stock  just  prior  to  the  divergence  the  '  Pico-Passeres/ 
which  latter  he  again  subdivides  into  his  families.  This  also  appears 
to  be  in  keeping  with  our  present  knowledge  of  the  subject,  and  what 
the  osteology  of  the  groups  in  question  seems  to  indicate. 


2.  Descriptions  of  two  new  Species  of  Parrots  of  the  Genus 
Platycercus.    By  T.  Salvadori,  C.M.Z.S. 

[Beoeived  February  2,  1891.] 

(Plate  XII.) 

1.  Platycerctjs  xanthogenys,  sp.  nov. 

Head»  sides  of  the  neck,  and  all  the  under  surface  dull  scarlet ; 
the  feathers  of  the  breast  and  abdomen  with  narrow  pale  yellow  edges ; 
cheeks  pale  yellow ;  feathers  of  the  nape  and  back  black,  bordered 
with  red  ;  feathers  of  the  rump  and  upper  tail-coverts  also  black, 
broadly  margined  with  olive-grey,  the  longest  upper  tail-coverts 
stained  with  red  at  the  tip ;  a  black  patch  on  the  upper  wing-coverts, 
the  exterior  ones  from  the  bend  of  the  wing  down  to  the  primary- 
coverts  and  also  the  base  of  the  outer  webs  of  the  primaries  blue ; 
inner  greater  wing-coverts  and  inner  secondaries  with  grey  edges, 
stained  with  yellowish  or  reddish ;  under  wing-coverts  blue  ;  quills 
underneath  black  ;  sides  of  the  body  tinged  with  yellowish  ;  thighs 
grey  ;  central  tail-feathers  dull  blue,  the  next  pair  of  tail-feathers 
blue,  brighter  on  the  outer  webs  and  tipped  with  white,  the  remaining 
tail-feathers  light  blue  tipped  with  white  and  with  the  basal  portion 
deep  blue  ;  bill  horn-colour ;  feet  brown.  Total  length  12*5  inches, 
wing  5*45,  tail  6,  bill  0*56,  tarsus  0'63. 

Hab.  Unrecorded,  but  no  doubt  Australia. 

This  species  is  nearly  allied  to  P.  icterotis  (Temm.),  from  which  it 
differs  in  being  larger  and  in  having  the  cheeks  of  a  paler  yellow,  the 
feathers  of  the  back  edged  with  red,  the  rump-feathers  and  upper 
tail-coverts  edged  with  greyish  olive,  and  the  central  tail-feathers  blue, 
with  no  green.     There  are  also  other  minor  differences. 

The  type  of  this  species,  formerly  in  Oould's  collection,  is  now  in 
the  British  Museum  ;  unfortunately  it  has  no  original  label. 

Proc.  Zool.  Soc— 1891,  No.  IX.  9 
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2.  Platycerctjs  bryth  rope  plus,  sp.  nor.     (Plate  XII.) 

Male  1  Head,  neck,  and  lower  parts  red ;  cheeks  blue,  whitish 
near  the  lower  mandible ;  feathers  of  the  upper  part  of  the  back 
black  with  dark  red  edges,  as  in  P.pennanti  (Lath.) ;  scapulars  black, 
edged  with  pale  yellow  and  tipped  with  red ;  lower  back  and  rump 
greenish  yellow,  each  feather  edged  with  red  ;  the  red  feathers  of  the 
breast  and  abdomen  with  yellow  bases  ;  middle  of  the  abdomen  and 
flanks  yellow,  with  the  edges  of  the  feathers  red ;  wings  as  in  P. 
eximius ;  a  black  patch  on  the  upper  wiug-coverts ;  edge  of  the  wing 
and  outer  wing-coTerts  blue,  the  inner  median  and  greater  wing- 
co^erts  black,  with  a  green  longitudinal  stripe  inside  the  yellowish 
edges ;  primaries  and  anterior  secondaries  black,  edged  with  blue 
near  the  base ;  inner  secondaries  black,  edged  with  yellow  and  green ; 
central  tail-feathers  green,  passing  into  bluish  at  the  tip,  the  remainder 
of  the  tail-feathers  dark  blue  at  the  base,  passing  into  light  blue  on 
the  median  part  and  white  at  the  tip ;  bill  whitish  horn-colour ; 
naked  skin  round  the  eyes  and  feet  dusky  flesh-colour ;  iris  black. 
Sire  of  P.pennanti. 

Female  f  Similar  to  the  male,  only  smaller  and  with  the  yellow 
colour  on  the  sides  of  the  breast  and  flanks  more  extended. 

Hab.  Australia. 

These  descriptions  are  taken  from  two  specimens,  apparently  male 
and  female,  now  living  in  the  Society's  Gardens,  which  were  bought 
from  a  dealer,  as  from  S.  Australia.' 

They  are  intermediate  between  P.  pennanti  and  P.  eximius,  and 
on  examining  them  one  cannot  help  thinking  that  they  may  be 
hybrids  of  the  two  species  mentioned.  But  as  cases  of  hybridism  in 
wild  birds  are  very  rare,  it  becomes  highly  improbable  that  two 
hybrids  should  have  been  bought  together,  so  that,  I  think,  I  am 
justified  in  considering  them  as  belonging  to  a  new  species,  interme- 
diate, as  I  have  already  stated,  between  P.  pennanti  and  P.  eximius. 

The  following  are  the  leading  points  of  distinction  : — 

The  red  colour  of  the  head  and  breast  is,  like  that  of  P.  eximius^ 
a  little  brighter  than  in  P.  pennanti. 

The  feathers  of  the  upper  parts  have  broad  red  edges  as  in 
P.  pennanti,  while  the  scapulars  are  edged  with  pale  yellow  as  in 
P.  eximius,  but  tipped  with  red. 

The  red  colour  predominant  on  the  underparts  associates  the  new 
species  with  P.  pennanti,  but  at  the  same  time  the  yellow  bases  of 
the  feathers  of  the  breast  and  abdomen  show  a  certain  degree  of 
affinity  to  P.  eximius. 

The  yellow  colour  also  in  the  middle  of  the  abdomen  and  on  the 
flanks  and  the  two  green  central  tail-feathers>  passing  into  blue  at  the 
tip,  betray  affinity  with  P.  eximius. 
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3.  On  a  second  Collection  of  Birds  from  the  Prorince  of 
Tarapocfi,  Northern  Chili.  By  P.  L.  Sclater,  M.A., 
Ph.D.,  F.R.S.,  Secretary  to  the  Society. 

[Received  January  30,  1891.] 

(Plate  XIII.) 

Mr.  H.  Berkeley  James,  F.Z.S.,  has  placed  in  my  hands  for 
determination  a  second  collection  of  birds  from  Tarapacd,  made  for 
him  bj  Mr.  Ambrose  A.  Lane  in  1890.  The  series  embraces 
Altogether  about  150  skins,  referable  to  53  species.      Most  of  the 


species  are,  as  might  have  been  expected,  the  same  as  those  obtained 
by  Mr.  C.  Rahmer  in  the  same  district,  of  which  I  gave  an  account 
to  the  Society  in  1886\     But  there  are  21  species  represented  in 
»  See  P.  Z.  S.  1886,  p.  303. 

9* 
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the  present  collection  which  were  not  in  Mr.  Rahiner*s  series,  and 
one  which  is  apparently  new  to  science. 

It  appears  from  Mr.  Lane's  letters  that  he  made  two  excursions 
from  San  Pablo,  a  station  on  the  Nitrates'  Railway,  into  the  Ck>rdil- 
leras  of  Tarapacd,  one  in  January  1890  and  the  other  in  March  and 
April.  The  principal  localities  visited  were  Pica  (alt.  4000  ft.), 
Lake  Huasco  (alt.  12,000),  aod  Sacaya  (alt.  10,000),  all  marked  in 
the  map  attached  to  my  paper  on  the  previous  coUection  from  the 
same  district,  which  I  now  exhibit  (see  p.  131). 

The  only  additional  information  given  concerning  the  Avifauna  of 
Tarapacd  since  the  publication  of  my  previous  communication  on 
this  subject  is  contained  in  the  short  paper  on  the  birds  of  the  Desert 
of  Atacama  and  the  Province  of  Tarapadl  by  Dr.  R.  A.  Philippi, 
published  in  'Ornis'  for  1888  ('Ornis,'  vol.  iv.  p.  155).  In  this 
paper  Dr.  Philippi  gives  a  nominal  list  of  80  species  of  birds  collected 
during  a  scientific  expedition  sent  by  the  Chilian  Government  into 
the  provinces  of  Antofagasta  and  Tarapacd  in  1884.  The  leader  of 
the  expedition  was  Prof.  Friedrich  Philippi,  and  the  collector  was 
Carl  Rahmer,  who  subsequently  procured  for  Mr.  James  the  birds 
from  Tarapaca  which  I  described  in  my  previous  paper.  Dr. 
Philippi  gives  80  species  in  his  list ;  but  it  embraces  many  species  of 
Antofagasta  and  the  coast,  and  does  not  materially  add  to  our 
knowledge  of  the  avifauna  of  Tarapaca. 

On  the  whole  we  may  say  that  this  new  portion  of  the  Chilian 
Republic  has  brought  a  considerable  admixture  of  Bolivian  and 
Peruvian  species  into  the  Chilian  Avifauna,  as  is  shown  by  the 
occurrence  in  it  of  such  species  as  the  following,  which  are  men- 
tioned in  this  or  in  my  preceding  paper,  but  which  were  previously 
unknown  to  the  list  of  Chilian  birds : — 

1.  Turdus  cbiguanco.  11.  Oinclodes  bifasciaius. 

2.  Atticora  cinerea.  12.  Colaptes  rupioola. 

3.  Conirostrum  oinereum.  13.  Bolborhynonus  orbignedus. 

4.  Phrj'gilus  atrioeps.  14.  Phcenicopterus  jamesi. 

5.  Phrygilufl  coracinus.  16.  Querquedula  puna. 

6.  Xenospingus  concolor.  16.  Cbamffipelia  cruziana. 

7.  Chrysomitris  atrata.  17.  Fulica  gigantea. 

8.  Centrites  oreae.  18.  Recurvirostra  andina. 

9.  Geositta  frobeni.  19.  Tinamotis  pentlaudi. 
10.  Upuoerthia  jehkii.  20.  Rhea  darwini. 

Of  these  it  should  be  mentioned  Phrygilua  coracinus^  Phcenico- 
pterus jamesi,  and  Recurvirostra  andina  have  not  yet,  so  far  as  I 
am  aware,  been  met  with  outside  of  Tarapaca  and  the  adjoining  new 
provinces  of  Chili,  but  will  almost  certainly  be  found  to  occur  also 
in  the  neighbouring  districts  of  Bolivia. 

1.  Atticora  cinerea  (Gm.). 

Atticora  cinerea,  Sharpe,  Cat.  B.  x.  p.  184. 

Sacaya. 

This  is  an  addition  to  the  list  of  Tarapacan  birds.  Examples  of 
it  were  obtained  by  Whitely  at  several  localities  in  the  province  of 
Arequipa,  Peru. 
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2.  CoNi ROSTRUM  ciNEREUM,  d'Orb.  et  Lafr. 
Conirostrum  einereum,  Scl.  Cat.  B.  xi.  p.  15. 
Pica. 

Also  new  to  the  list,  and  obtained  by  Whitely  near  Arequipa. 
See  remarks  on  the  range  of  this  species,  'Ibis/  1880,  p.  31. 
D'Orbigny  met  with  the  original  specimens  of  this  bird  in  the 
nvines  of  Tacna»  now  within  the  frontiers  of  Chili. 

3.  ZONOTRICHIA  PILEATA  (MulL). 

Zonoirichia  pileata,  Sharpe,  Cat.  B.  xii.  p.  611. 
Pica. 

One  of  the  most  widely  spread  birds  in  South  America,  also  ob- 
tained by  Whitely  near  Arequipa,  but  an  addition  to  the  present  list. 

4.  PsEUDOCHLORis  AURKiVENTRis  (Phil,  ct  Landb.). 

SyeaUs  aureiventris,  Scl.  P.  Z.  S.  1886,  p.  397. 
PteudoclUorU  aurehentrU,  Sharpe,  Cat.  B.  xii.  p.  777. 
Sacaya. 

5.  Phrygilus  atrickps  (d'Orb.  et  Lafr.). 

Phrygiius  atriceps,  Scl.  P.  Z.  S.  1886,  p.  397 ;   Sharpe,  Cat.  B. 
xil  p.  786. 
Sacaya. 

6.  Phrygilus  coracinus,  sp.  nov.      (Plate  XIII.) 

Supra  obscure  niger,  uropygii  et  dorn  inferioris  plumis  cinereo 
mUtU :  alts  caudaque  nigris,  tectricum  alarum  marginihus 
angustissimis  albis :  suhtus  niger,  hgpochondriis  in  cinereum 
trahentibus  ;  crisso  nigro,  plumis  albo  marginatis  :  rostroflavo  ; 
pedibus  rubris  :  long,  tota  7 '4  poll.  AngL^  alee  4*0,  caud€e  3 '2, 
tarsi  10. 
Bab.  Chiliee  proy.  Tarapacd. 

Obs.  Aifinis  P.  frutieeti^  sed  capite  et  dorso  unicolore  nigris 
distinguendus. 

Two  specimens  of  this  bird  are  in  the  collection,  both  obtained  at 
an  Estancia  eight  leagues  from  Sacaya,  on  the  20th  March,  1890, 
and  marked  as  males.  The  second  specimen  is  not  quite  in  such  full 
plumtge  as  the  one  described,  and  shows  more  cinereous  colour  on 
the  back  and  belly. 

The  species  is  obviously  nearly  allied  to  P.  fruticetiy  but  at  once 
recognizable  by  its  much  blacker  coloration. 

7.  Xjenospingus  concolor  (d'Orb.  et  Lafr.). 
lenospingus  concdlor^  Sharpe,  Cat.  B.  xii.  p.  799. 
Fife  examples  of  both  sexes  from  Pica. 

This  remarkable  Fringilline  bird  was  discovered  by  d'Orbigny  near 
Arica,  rather  further  north,  Whitely  obtained  specimens  of  it  in 
the  province  of  Arequipa  (see  P.  Z.  S.  1868,  p.  174). 
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8.  CiiRYsoMiTRis  ATRATA  (d'Orb.  et  Lafr.). 

Chrysomitris  atraia,  Scl.  P.  Z.  S.  1886,  p.  397 ;  Sharpe,  Cat.  B. 
xii.  p.  212. 

Sacaya  and  Lake  of  Huasco. 

9.  Agriornis  MARiTiMA  (d'Orb.  et  Lafr.). 
Agriornis  marilima,  Scl.  Cat.  B.  xiv.  p.  6. 
Sacaya. 

New  to  Tarapacd,  but  a  well-known  Chilian  species.  Obtained 
by  Rahiner  in  Antofagasta  ('Ornis,'  1888,  p.  154). 

10.  MUSCISAXICOLA  ALBIFRONS  (Tsch.). 

Muscisaxicola  albi/rons,  Scl.  P.  Z.  S.  1886,  p.  397;  id.  Cat.  B. 
xiv.  p.  54. 

Sacaya. 

1 1.  MusciSAXicoLA  RUFi VERTEX,  d'Orb.  et  Lafr. 

^fuscisaxicola  rxificertex,  Scl.  P.  Z.  S.  1886,  p.  398  ;  id.  Cat.  B. 
xiv.  p.  58. 

San  Pablo  and  Sacaya. 

12.  Elainka  albiceps  (d'Orb.  et  Lafr.). 
Elainea  albiceps,  Scl.  Cat.  B.  xiv.  p.  141. 
Pica. 

Of  wide  distribution  in  the  Patagonian  Subregion,  but  not  in- 
cluded in  my  former  list. 

13.  Geositta  frobem,  Phil,  et  Landb. 

(ffositta  niHimfaria,  Scl.  P.  Z.  S.  1886,  p.  398. 
Geositta  frobemi,  Scl.  CaU  B.  xv.  p.  6. 
Sacaya, 

14.  rPlCERTHIA  JELSKII.  Cab. 

VpHcerthiaje/skii,  Scl.  C*t,  B.  xv.  p.  18. 

Sacaya. 

This  is  an  addition  to  tlie  list,  but  might  well  be  expected  to 
occur  bcrc,  as  il  >»as  obtained  by  JtUki  in  Central  Peru,  aud  by 
Bridges  in  Bolivia. 

15.  CiNCi-oDrs  ri  scrs,  Vieill. 

SjHTiyii, 

i  V«i^«oA«  ktfwU^m^  S<^  P.  E*  S.  l$s^  |i.  3SS  t  ii  Cit.  B.XV- 
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17.  Lkptasthknura  jsoithaloides  (Kittl.). 

Leptastkenura  iegithaloides,  Scl.  P.  Z.  S.  1886,  p.  398 ;   id.  Cat. 
B.  XV.  p.  35. 
Sacaya. 

18.  SiPTORNis  MODBSTA  (Eyton). 
Siptomis  modesta,  Scl.  Cat  A.  B.  xt.  p.  66. 
Sacaya. 

This  is  a  well-known  Chilian  and  Argentine  species,  but  new  to 
the  ayifauna  of  Tarapaca. 

19.  CoLAFTES  RTJPicoLA,  d'Ofb.  et  Lafr. 
Colaptes  rujneola^  Harg.  Cat.  B.  xyiii.  p.  26. 
Yrpa,  near  (Jzilugo,  11.  4.  90. 

A  single  female,  which  shows  no  traces  of  crimson  on  the  nape, 
and  therefore,  I  suppose,  belongs  to  C,  rupicoloj  and  not  to  C,  puna 
(Qarg.  op,  cit.  p.  27),  if  these  two  species  are  really  different. 

20.  BOLBORHYNCHUS  ORBIGNESIUS  (Bp.). 

Bolborkynchus  orbignesius,  Scl.  P.  Z.  S.  1886,  p.  399. 
Sacaya. 

21.  Bubo  yirginianus  (Gm.). 

Bubo  virffinianus,  Scl.  et  Huds.  Arg.  Om.  ii.  p.  50. 
Vilugo. 

22.  SpEOTYTO  CUNfCULARfA. 

Speotyto  cunieuiaria,  Scl.  et  Huds.  Arg.  Orn.  ii.  p.  52. 
Canchosa  and  Sacaya. 

These  two  Owls  are  not  included  in  my  former  list,  but  are  both 
widely  distributed  over  America. 

23.  BUTEO  ERYTHRONOTUS  (King). 

Buteo  erythronotus,  Scl.  P.  Z.  S.  1886,  p.  399. 
Sacaya  and  Canchosa. 

24.  FaLCO  FUSCO-CiSRULESCENS,  Vieill. 

Faieo /useo^arulescens,  Scl.  et  Uuds.  Arg.  Om.  ii.  p.  69. 

Vilugo. 

New  to  this  district,  but  of  wide  distribution  in  South  America. 

25.  MiLYAOO  MEGALOPTERUS  (Mcycn). 
Milvago  megalopUrus,  Scl.  P.  Z.  S.  1886,  p.  399. 
Sacaya. 

26.  Aedea  EGRETrA  (Gm.). 

27.  ArDEA  CANDIDISSIMA,  Gm. 
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28.  Nycticorax  obsccrus,  Bp. 

Eiamfiles  of  these  three  HenMis  from  Sacaja. 
Onlj  A.  eandidusima  was  in  the  formef  IkU 

29.  PH<ENICOPTERrS  AKDINUS,  PhHippL 

Sereral  examples  of  this  Flamingo  from  the  salt-manhei  of 
Canchosa. 

3Ir.  Lane  did  not  meet  with  PLjamesi  (P.  Z.  S.  18S6,  p.  399, 
pL  xxxri.),  which  probably  onlj  occurs  at  still  higher  altitades,  and 
writes  that  he  could  obtain  no  intelligence  of  it. 

I  obserre  that  Dr.  Riilippi  includes  two  Flamingoes  in  his  list 
('Omis/  1S88,  p.  160),  bnt  calls  the  second  species  P.  ^a^pa^ 

30.  Bernicla  melanofte&a,  Ejton. 

Sacaja.     Adult  and  young. 

*'The  Andean  Goose' builds  in  holes  in  banks  or  cli£&.  I  had 
ratber  a  job  taking  its  nest.  I  lowered  mjself  with  a  rope,  and 
hung  for  nearly  an  hour  and  a  half  before  I  could  get  at  it.  The 
wind  was  so  high  and  the  dust  so  bad  I  could  not  see.  The  nest 
and  eggs  were  beyond  my  reach  in  a  slight  hollow  ;  howcrer,  after 
some  time  I  raked  them  out." — A.  A.  L.  ta  litL 

31.  QuERQUXDUUi  CYANOFTERA  (VieiU.). 

32.  QuERQTJEDUUk  oxTPTERA  (Meycu). 

33.  QUERQUEDULA  PUNA  (Tsch.). 

34.  Dafila  8P1NICAUDA  (Vicill.). 
Examples  of  these  four  Ducks  from  Sacaya. 

35.  Chailsfeua  cruziama  (d*Orb.)* 
Pica. 

36.  Raixus  rhytorhymchus,  Yieill. 

Ballus  rytorhynchus^  Sd.  et  Huds.  Arg.  Om.  iL  p.  149. 
Pica. 

This  Bail  b  found  in  Argentina,  Chili,  and  Patagonia,  but  is  not 
in  the  former  list. 

37.  Gaiximui«a  galbata  (Licht.). 
Sacaya. 

38.  FvLicA  GiGANTEA,  £yd.  et  8onl. 

39.  FCLICA  ARDESIACA,  Tsch. 

Examples  of  these  two  Coots  from  Sacaya. 

40.  Yamellus  resplendens  (Tsch.). 
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41.  j£gialiti8  OCCIDKNTALI89  Cab. 

Both  these  Plovers  were  included  in  Herr  Rahmer's  series.  Ex- 
amples were  obtained  near  Sacaya. 

42.  Attagis  gayi.  Less. 

A  single  example  of  this  bird  obtained  "  three  leagues  south-west 
of  Sacaya."     The  species  is  not  in  the  former  list. 

43.  Thinocorus  rumicivorus,  Eschsch. 

One  example  from  La  Noria  (2.  6.  90).  This  species  is  not  in 
the  former  list. 

44.  Thinocorus  orbignyanus.  Less. 

Sacaya,  Lake  Huasco,  and  Ganchosa.     See  P.  Z.  S.  1886,  p.  403. 

45.  Recurvirostra  andina,  Ph.  et  Landb. 
Sacaya  and  Lake  of  Huasco. 

46.  Tringa  maculata,  Vieill. 

47.  Tringa  bairdi,  Coues. 

48.  TOTANUS  FLAVIPES. 

49.  GaLLINAGO  PARAGUAIiB  (VieiU.). 

Examples  of  these  four  Waders  from  Sacaya.  The  last  was  not 
10  the  former  list. 

50.  Larxjs  serranus,  Tsch. 
Sacaya  and  Lake  of  Huasco. 

51.  PODICEPS  CALIPARSUS,  LcSS. 

Podiceps  caliparauiy  Scl.  et  Huds.  Arg.  Orn.  ii.  p.  204 ;  Philippi, 
Omis,  1888,  p.  160. 

A  specimen  of  this  Grebe  in  immature  or  winter  dress  from  the 
Lake  of  fluasco.  Dr.  Philippi  has  recorded  its  occurrence  at 
Antofagasta. 

52.  TiNAMOTIS  PEMTLANDI,  Yig. 

Sacaya  and  Canchosa. 

53.  Rhea  darwini,  Gould. 

Bhea  darwim,  Scl.  et  Huds.  Arg.  Orn.  ii.  p.  219  ;  Sclater,  P.  Z.  S. 
1890,  p.  413  ;  Philippi,  Ornis,  1888,  p.  159. 

Mr.  Lane's  first  box  contained  two  young  specimens  and  portions 
of  an  adult  of  this  Rhea.  The  second  box  contained  an  adult  male 
from  Canchosa^  obtained  February  4,  1890. 
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4.  On  the  Poach  snd  Brain  of  the  Male  Thjlaeine. 
By  Fkajtk  E.  Beddaed^  M.A.,  Prosector  to  the  Society. 

[Bcccmd  Janoftry  31,  l^'l]. 

On  the  5th  day  of  February  of  last  jear  the  male  Thjlaeine  which 
was  purchased  by  the  Society  in  18S4  died.  lu  death  gare  me  the 
opportunity  of  noting  a  few  points  in  the  strnctore  which  hare  not 
been  as  jet  described  and  figured,  or  have  been  onlj  briefly  and 
incompletely  dealt  with. 

The  Pomck. 

The  spedmen  being  a  male,  I  was  greatly  surprised  to  find  a 
distinct  though  small  pouch,  which  b  shown  in  the  accompanving 
drawing  (fig.  1,  p.  139).  On  referring,  howerer,  to  the  literature  of 
the  subject,  I  discorered  that  the  existence  of  a  pouch  in  the  male 
Thjlacme,  although  unknown  to  me,  had  been  previouslj  noted. 
Sir  Richard  Oweo  has  thus  described  *  it : —  "  In  the  male  Thylacine 
the  rudimentary  marsnpiuro  is  retained  in  the  form  of  a  broad 
triangular  depression  or  shallow  inverted  fold  of  the  abdominal 
integument,  from  the  middle  of  which  the  peduncle  of  the  scrotum  is 
continued.** 

This  account  is  repeated  in  the  '  Anatomy  of  Yertebrales '  by 
the  same  author. 

Sir  Richard  Owen  refers  in  his  article  **  Marsnpialia  "  to  a  paper 
bj  Laurent  ^  in  which  the  foetus  of  the  male  Opossum  is  stated  to 
possess  a  trace  of  this  pouch.  There  is  a  description  of  this 
structure  illustrated  by  figures  in  another  paper '  bj  the  same  writer, 
to  which  1  have  been  able  to  refer.  It  is  there  stated  that  the 
male  mammary  foetus  of  DidelphU  virginiana  has  a  pouch  as  well  as 
teats,  but  that  tliere  are  no  traces  in  the  adult  of  either  structure. 
The  figure  which  Laurent  *  gives  is  not  at  all  unlike  the  drawing 
of  the  Thjlacine^s  pouch  which  I  herewith  submit  to  the  Society  ; 
the  scrotum  depends  from  the  pouch  in  a  precisely  simile  way. 
M.  Laurent  did  not  find  the  pouch  to  be  present  in  the  other 
species  of  Didefphis  which  he  examined. 

A  recent  paper  ufM)n  the  same  subject ',  but  dealing  with  a  large 

*  Todd*s  Cyolopa-dia,  Article  Marsapialia,  toI.  iii.  p.  328. 

*  •*  R«*hercbe»  Auatoinique«  et  Physiologiques  sur  les  Blamoiiferee  Marsu- 
piaux,**  Annal*^  Fran*;-.  d'ArmL  et  Phvs.  Iw3i»,  toI.  iii.  p.  231.  Thw  paper  is 
called  "E&traittde  pluj»ieuni  memoireB  ioBer^  dans  la  zoologie  du  voyage  de 
la  Favoritf^  Ac. 

'  •*  Recherche*  Anatomiqufi  et  Physiologiques  »ur  le«  Mammifercs  Maraa- 
piaux,**  Mag.  de  TAt^A.  IK'iT.  XhU  paper  is  repeated,  with  ihe  Plalea,  in  the 
•  Voyage  de  la  FarorUe'  lh3*J. 

*  PI.  22.  figs.  1,  la.  \b. 

*  O.  Katz,  "Zur  Kenntniss  der  Bauchdecke  und  der  niit  ihr  TerknQpften 
Orgar.e  bei  clt-n  Beuttithiereii,"  Zeltiichr.  wi^.  Zool.  Bd.  ixx\i.  pp.  611-G7l>, 
pU.  xxxtiii.,  xxxix. 
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Fig.   1. 


Pouch  of  young  male  Tbylacine.    S,  Scrotum. 
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variety  of  differeot  types,  shows  that  the  transitory  existence  of  a 
pouch  in  the  young  male  ia  quite  a  coin m on  feature  among 
Mareupials,  especially  perhaps  among  the  caruivorous  forms. 

A  pouch  was  found  in  the  young  male  Da^^uria  uysinuM  up  to 
the  age  of  four  months  (its  length  being  at  that  time  1  U'S  cm,)i  iind 
one  occurs  in  the  young  AcrohateM  p\j^m<sa, 

A  pouch  was  barely  traceable  in  the  young  male  Phalangista  vulpinUt 
just  visible  in  a  4'6  cm.  long  BcHdeus  brevlceps,  three  weeks  old. 
The  adult  raales  of  these  forms  have  of  course  no  pouch  nor  trace  of 
one. 

In  Perameles  nasuta  there  wns  a  trace  of  a  pouch  discoverable  id 
the  young,  but  none  in  Halmaturus  thetidta* 

The  pouch  is  stated  to  open  backwards  in  Dasijurua^n^  Owen  says 
of  Thjlacimis  and  MM,  Eydoux  aad  Laurent  of  Perameles, 

It  is  evident  from  the  paper  to  which  I  have  referred,  that  the 
existence  of  a  pooch,  transitory  or  otherwise,  among  the  male 
Marsupials  is  not  confined  to  the  carnivorous  section  of  the  Order, 
though  apparently  more  commonly  met  with  and  longer  persistent 
among  the  members  of  that  section. 

As  the  organ  in  the  male  Thylacine  has  not  to  my  knowledge 
been  illustrated,  I  have  thought  it  desirable  to  have  the  accom- 
panying drawing  (p*  139)  prepared. 

The  figure  shows  the  pouch,  which  was  sketched  by  Mr*  Smit 
immediuirly  after  the  death  of  the  animal,  and  the  scrotum  con- 
taining the  testicles,  which  depends  from  the  interior  of  the  pouch* 
The  drawing  also  shows  that  there  is  not  merely  a  tract  of  naked 
skin  surronnding  the  testes,  but  r  deepiah  pouch  which  is  over- 
hung hy  the  anrrounding  integument ;  the  pouch  ia  deepest  In 
front  and  gradually  gets  shallower  behind ;  it  follows  therefore  that  the 
pouch  is  directed  backwards  as  in  Pemmeies*  The  general  outline 
of  the  pouch  is  oval,  or  rather  pear-sbapedj  for  there  is  a  narrow 
continuation  of  it  backwards ;  the  scrotum  supported  on  a  short 
atatk  depends  from  the  interior  of  the  pouch  nearer  to  the  posterior 
than  to  the  anterior  extremity. 

The  Brain, 

In  order  to  injure  the  skull  as  little  as  possible,  the  brain  was 
extracted  in  two  halves,  the  skull  having  been  sawn  through  the 
median  vertical  longitudinal  plane^  The  brain  was  hardened  in 
alcohol,  and  had  a  curious  yellow  colour  not  always  seen  in  brains  so 
prepared  ;  the  brains  of  a  Kangaroo  and  a  Wallaby,  which  I  had 
prepared  for  comparison  with  that  of  the  Thylacine,  were  white  ;  on 
the  other  hand,  the  brain  of  a  Sloth  (also  preserved  in  alcohol) 
showed  the  same  browniah-yelbw  tiutp 

The  total  length  of  the  brain,  measured  from  the  end  of  the  cere- 
bellum to  the  anterior  extremity  of  the  olfactory  lobe^  was  /  6  millim. 

Greatest  length  of  cerebral  hemispheres  4S  millim. 

Greatest  height  of  cerebral  hemispheres  2t>  millim. 

These  measurements  refer  in  all  cases  to  the  hardened  brain. 
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The  only  descriptions  of  the  Thylacine  hrain  with  which  I  am 
acquainted  are  contained  in  Professor  Flower's  memoir  upon  the  Mar- 
supial hrain  \  that  by  Gervais,  and  that  by  Sir  Richard  Owen  in  the 
*  Anatomy  of  Vertebrates.'  Prof.  Flower  figures  the  internal  aspect 
of  a  longitudinal  median  section  as  well  as  a  transverse  section 
through  the  corpus  callosum.  His  description  of  the  brain  is 
limited  to  the  following  passage  in  his  paper  (p.  646)  : — 

''The  large  carnivorous   Marsupial,  the   Thylacine  {Thyladnua 


Fig.  2. 


/ 


/?/s4/r  J^^n^ 


Brain  of  ThjUcine,  right  and  left  halres,  a  little  reduced  from 
natural  size.     Sj  Sylvian  fissure.     jT,  Bhinal  fissure. 


) 


pyocephalus),  so  widely  separated  in  external  characters  from  both 

^he  Kangaroo  and  Wombat,  shows  the  same  general  peculiarities  of 

cerebral  organization,  but  attended  with  a  smaller  development  of  the 

superior  transverse  commissure,  especially  of  its  anterior  part,  and 

a  greater  reduction  of  the  thickness  of  the  interventricular  septum." 

Sir  Richard  Owen  (loe.  cit.  vol.  iii.  p.  105)  remarks  that  Thj/lacinus 

"  has  the  anterior  apex  of  the  hemisphere  marked  off  by  a  deeper 

transverse  fissure,  extending  to  the  inner  surface,"  and  that  "  there 

is  a  short  fissure  above  the  back  part  of  the  hippocampal  one."     He 

^oes  not,  however,  refer  to  any  fuller  description  of  this  brain,  but 

*  "  On  the  Commissures  of  the  Cerebral  Hemispheres  of  the  Marsupialia  and 
HoQotrem  ata  as  compared  with  those  of  the  Placental  Mammals,**  PhiL  Trans. 
^965,  pp.  633-651,  pis.  xxxvi.-xxxviii. 
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only  to  Prof.  Flower's  paper  already  cited  and  to  a  paper  by  himself ' 
which  contains  no  description  or  figures  of  the  Thylacine*s  brain. 

Gervais*s  description  ^  is  not  taken  from  the  actual  braiu^  but  from 
a  cast  of  the  interior  of  the  skull  which  is  figured  *  from  above :  he 
writes: — ** The  principal  peculiarities  presented  by  this  cast  consist 
ill  the  preponderance  of  the  posterior  lobule  of  the  hemispheres  over 
the  anterior,  and,  in  consequence  of  this  peculiarity,  in  the  forward 
position  of  the  Sylvian  fissure.  The  anterior  lobule  is  besides  more 
cojfii)iressed  than  in  other  Marsupials,  and  we  have  already  seen  in 
that  fact  a  means  of  removing  Thylacoleo  from  Thylacinus  in  classi- 
fication. In  the  last-mentioned  form  the  olfactory  lobules  are 
borne  by  a  stroug  peduncle  and  they  project  notably  beyond  the  an- 
terior border  of  the  hemispheres.  As  regards  the  hemispheres  them- 
aelvi'S,  it  appears  that  they  are  not  without  convolutions ;  it  is  easy 
to  distinguish  one  around  the  Sylvian  fissure,  and  there  is  a  marked 
trjni!^vcrse  depression  nearly  median,  although  laterally  it  tends 
tovvnrds  the  posterior  boundary.  It  marks  the  line  of  division 
between  the  two  lobes,  and  may  be  considered  as  representing  the 
fissure  of  Rolando.  An  anterior  depression  corresponds  to  the 
crucial  sulcus,  and  there  are  traces  of  convolutions  in  the  part  which 
forms  the  posterior  lobule.*' 

Since  the  Thylacine  is  an  animal  which  is  getting  scarcer,  I  have 
thought  that  an  attempt  at  a  fuller  description  of  the  brain  than  is 
to  be  found  in  the  memoirs  cited  might  be  acceptable,  particularly 
if  illustrated  sufficiently. 

The  press  of  other  work  unfortunately  prevented  me  from  studying 
the  brain  in  the  fresh  condition,  which  would  have  been  very  de- 
sirable. Prof.  Huxley  *  points  out  what  erroneous  conclusions  may 
be  reached  by  drawing  inferences  from  the  preserved  brain  only. 
But  I  am  inclined  to  think  that  he  has  a  little  exaggerated  the 
danger  which  is  incurred  from  this  proceeding.  At  any  rate  I  can 
find  no  such  alteration  in  the  direction  of  the  fissures  in  the  brain 
of  a  Kangaroo  which  I  sketched  before  and  after  preservation  in 
alcohol.  It  is  noticeable  that  the  brains  figured  by  Prof.  Huxley, 
in  which  an  alteration  is  to  be  observed,  are  of  different  sexes,  though 
of  about  the  same  size.  With  brains  prepared  as  carefully  as  they  are 
in  my  laboratory,  the  danger  of  alteration  is  reduced  to  a  minimum. 

Ill  the  brain  when  viewed  from  above,  the  cerebral  hemispheres,  as 
in  other  Marsupials,  do  not  only  not  overlap  the  cerebellum,  but  they 
only  just  reach  it ;  they  come  nearer,  however,  than  in  the  Wallaby 
{liulmaturus  bennetti)  or  in  the  Koala  (PAascolarctos)  according  to 
ilr,  W.  A.  Forbes ',  or  in  the  Opossum  according  to  Owen^     This, 

^  '*  On  the  Structure  of  the  Brain  in  Marsupial  Animals,"  Phil.  Trans.  1837, 
pp.  S7"96,  pis.  v.-vii. 

^  *\M6raoire  eur  Ics  Formes  Ccrebrales  propres  aux  Marsupiaux,"  Ncuv.  Arch. 
Mu«,  t«  V.  pp.  229-25 J,  pis.  xiii.,  xiv. 

"  PL  xiv.  fig.  7. 

*  "  On  the  Brain  oi  Atehs  paniscus,'*  P.  Z.  S.  18()1,  pp.  247-260,  pi.  xxix. 

*  '*0n  some  points  in  the  Anatomy  of  the  Koala  {Phascolarcfos  cincreiti)" 
P,  Z  S.  1881,  p.  191,  fig.  a 

«  Pliil.  Trans,  t  c.  pi.  v.  fig.  6. 
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coapled  with  the  divergence  of  the  two  hemispheres  posteriorly^ 
leaves  the  corpora  quadrigemina  partially  exposed.  The  degree  to 
which  the  corpora  quadrigemina  are  exposed  is  ahout  the  same  as  in 
the  Kangaroo,  hut  considerably  less  than  in  the  Wallaby  or  Opossum, 
or  for  the  matter  of  that  in  the  Rodent  Dolickotis,  the  brain  of  which 
I  propose  to  describe  later. 

The  cerebral  hembpheres  are  not  greatly  convoluted.  Judging 
from  Owen's  figures  of  the  Opossum  and  the  Basywrus  ursinus,  there 
is  a  progressive  complication  of  the  folds  in  passing  from  the 
smaller  to  the  larger  forms,  such  as  is  often  seen  among  mammals ; 
the  Thylacine,  which  is  the  largest  animal,  has  the  greatest  develop* 
ment  of  furrows  of  the  three.  Nevertheless  the  brain  of  this  Mar- 
supial is  much  smoother  than  that  of  a  Kangaroo  of  about  the  same 
size.  Sir  Richard  Owen's  figure  of  the  Dasyure's  brain  ^  is  a  little 
indistinct ;  I  am  not  therefore  able  to  compare  it  vnth  the  Thylacine 
very  accurately.  As  compared  with  the  Kangaroo  ^  the  sulci  are 
less  numerous  and  often  shallower. 

In  the  Kangaroo's  brain  the  Sylvian  fissure  is  deep  and  the  con- 
volutions are  arranged  in  a  series  of  arches  round  and  above  this 
fissure,  as  in  the  Camivora ;  the  '^  arched  '*  arrangement  is  perhaps 
not  so  plain  as  in  the  Carnivora,  and  there  are  only  two  arches.  In 
the  Thylacine  such  an  arrangement  of  the  gyri  could  not  be  made 
out,  the  principal  furrows  passing  obliquely  so  as  to  divide  the  brain 
into  three  unequal  segments.  The  furrow  separating  the  hemispheres 
proper  from  the  olfactory  portion  (the  hippocampal  gyrus)  is  well 
marked,  and  as  usual  is  bent  upwards  at  about  the  middle  of  its 
course,  but  the  angle  formed  is  not  so  acute  as  in  Macropus.  From 
the  highest  point  of  this  bend  arises  the  Sylvian  fissure  (iS,  fig.  2, 
p.  141),  which  passes  nearly  vertically  upwards  and  is  about  half  an 
mch  in  leneth.  On  one  side  of  the  brain  the  Sylvian  fissure  could 
be  followed  as  a  very  shallow  groove  into  the  posterior  of  the  two 
principal  sulci. 

On  a  dorsal  view  the  hembpheres  are  seen  to  be  divided  into 
three  unequally  sized  areas  by  two  furrows  running  obliquely  and 
approximately  parallel  to  each  other.  The  posterior  fissure  reaches 
the  middle  line  of  the  brain  29  mm.  in  front  of  its  posterior 
boundary,  t.  e.  19  mm.  behind  anterior  boundary  of  hemispheres. 
On  the  left  side  of  the  brain  this  fissure  runs  parallel  with  the  rhinal 
fissure  ;  the  commencement  only  is  shown  in  Gervais's  figure:  near 
to  its  posterior  termination  it  gives  off  a  short  descending  fissure 
which  does  not  reach  the  rhinal  fissure,  but  stops  short  about  a 

*  Loc.  cit.  pi.  V.  fig.  5. 

'  1  follow  Owen  8  figure  rPhil.  Trans.  1837,  pi.  t.  fig.  4,  and  pi.  vi.  fig.  1). 
which,  except  for  some  Blight  differences,  probably  individual,  agrees  with  a 
brain  in  my  posseflsion.  OerTais's  figure  of  the  brain  of  a  **  Kangurou  g^nt  " 
{loc,  cU,  pi.  13.  fig.  1),  which  I  take  to  be  the  same  species,  is  that  of  a  larger 
indindual  (?)  and  is  more  convoluted,  and  the  convolutions  are  a  little  different  ; 
but  the  caat  which  he  figures  is  like  the  brain  before  me.  Sir  W.  Turner's  figure 
C* The  Convolution  of  Uie  Brain;  A  Study  in  Comparative  Anatomy,"  Journ. 
Anat.  Pbys.,  Oct.  1890,  p.  1 18.  fig.  1 1)  of  Macropus  major  is  nearly  identical  with 
the  brain  I  have  examined. 
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quarter  of  an  inch  in  front  of  it.  On  the  right  hemisphere  this 
fissure  is  slightly  different,  as  will  be  seen  from  a  comparison  of 
figs.  2  and  3,  and  the  indentations  on  the  posterior  lobe  are  a  little 
better  marked. 

The  second  furrow  is  continuous  with  the  rhinal  furrow  just  in 
front  of  the  Sylvian  fissure ;  its  course  is  much  the  same  on  both 
sides  of  the  body.  The  anterior  lobe  of  the  brain  cut  off  by  this 
fissure  is  U-shaped,  a  longitudinally  running  furrow  nearly  dividing 
it  into  two. 

Sir  William  Turner^  remarks  that  "the  configuration  of  the 
brain  and  the  pattern  of  the  convolutions  have  followed  in  each  order 
a  process  of  evolution  characteristic  of  the  order,  the  arrangement  of 
the  convolutions  does  not  follow  the  same  plan  in  the  various  orders. 
Hence,  in  the  comparison  of  the  brains  of  mammals  with  each  other, 
diversities  oflen  are  recognized  which  make  it  impossible  to  determine 
the  presence  of  precisely  homologous  fissures  and  convolutions  in  the 
whole  series  of  the  Gyrencephala." 

It  appears  to  me  that  this  statement  might  also  be  extended  in 
the  case  of  the  Marsupials  to  a  single  order  ;  it  is  extremely 
difficult  to  compare  the  convolutions  of  the  brain  of  Thylacinus  with 
those  of  the  brain  of  Macropus. 

The  points  which  they  have  in  common  are: — (1)  The  strongly 
marked  and  continuous  rhinal  fissure ;  but  this  is  found  in  most 
mammals.  (2)  The  separation  of  an  anterior  lobe  (cf,  fig.  2,  p.  141) 
by  a  transverse  fissure ;  such  a  lobe  is  not  for  example  to  be  seen  in 
the  brain  of  Dolichotis,  nor  is  it  of  course  to  be  seen  in  the 
'*  lissencephalous  "  Koala  &c.  Judging  from  Gervais's  figures  this 
lobe  was  particularly  conspicuous  in  the  extinct  Thylacoleo. 
M.  Gervais's  observations  upon  the  cast  of  the  brain  of  this  latter 
Marsupial  are  of  particular  interest  in  relation  to  a  well-known 
controversy.  I  may  remark,  however,  that  the  brain  of  Thylacoleo 
appears  to  have  differed  from  those  of  the  Wombat  and  Kangaroo 
no  less  than  from  that  of  the  Thylacine  by  the  outward  direction 
of  the  longitudinal  furrow  dividing  the  anterior  lobe.  However, 
in  Halmaturus  bennetti  the  furrows  in  question  are  intermediate 
between  the  two  extremes,  being  straight.  It  appears  to  me  that 
Halmaturus  and  Ht/psiprymnus  come  much  nearer  to  Thylacoleo 
than  the  Wombat  does  in  the  form  of  their  cerebral  convolutions. 
M.  Gervais  himself  considers  that  the  Wombat  is  the  closest  ally 
of  Thylacoleo  in  these  points  of  structure.  (3)  In  common  with 
many  other  lower  mammals,  the  lobus  hippocampi  is  not  marked  by 
furrows,  and  is  not  covered  by  an  extension  downwards  of  the 
pallium.  Finally,  of  course,  there  are  the  important  differences  in 
the  commissures. 

With  the  exception  of  the  Sylvian  fissure  and  the  sulcus  which 
divides  off  the  anterior  lobe  of  the  brain  and  the  rhinal  furrow,  it 
seems  to  me  to  be  very  difficult  to  compare  the  furrows  and 
convolutions  of  Thylacinus  with  those  of  the  Diprotodont  Marsupials. 
The  Sylvian  fissure  is  directed  at  first  slightly  forwards,  and  then 
»  Loc.  cU.  p.  152. 
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bends  back.    In  the  Kangaroo  and  Wallaby  it  is  directed  backwards, 
indapj>arentlj  also  in  the  Koala. 

The  fissure  which  separates  the  anterior  lobe  of  the  cerebellum 
M  directed  forwards  in  the  Thylacine  ^  but  is  nearly  vertical  in  the 
^ngaroo  and  Wallaby,  though  with  a  decidedly  forward  inclination. 
I  do  not  feel  able  at  present  to  identify  any  of  the  remaining  fissures 
of  the  Thylacine's  brain  with  those  of  the  Kangaroo. 

With  regard  to  the  other  viscera,  I  have  not  much  to  add  to  Prof. 

Cunningham's  ^  excellent  account ;   I  may  remark,  however,  that 

one  of  ^e  papillary  muscles  connected  with  the  right  auriculo-ven- 

tncula,.  valve  is  attached  to  the  free  wall  of  the  ventricle.     I  call 

iWention  to  this  point  since  Mr.  Hatchett- Jackson'  has  particularly 

'"fntioned  as  a  characteristic  of  the  Marsupials  that  all  these  muscles 

*"*e  from  the  septal  part  of  the  ventricular  wall.     I  have  preserved 

*  '^cord  of  the  number  and  arrangement  of  the  papillary  muscles  in 

f™^r  to  compare  them  with  those  of  other  Marsupials.     I  do  not, 

Iwirever,  think  that  a  description  would  serve  much  purpose  until  1 

^  *p  the  position  to  describe  a  large  series  of  specimens  ;  the  varia- 

non  in  these  muscles  from  individiml  to  individual  needs  to  be  first 

ducoanted. 


February  17,  1891. 

l^rof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

M^r.  Edward  Gerrard,  Jr.,  exhibited  a  very  fine  head  of  a  Koodoo 
^^lopc  (Strepsieeros  ktidu).  The  specimen  had  been  shot  by  Mr. 
*'p-  Selous,  near  the  River  Macloutsie,  Khama's  Country,  South 
^™a,  on  May  23rd,  1890.  The  length  of  the  horns  was  3  ft.  9|  in. 
on  one  side,  and  3  ft.  9  in.  on  the  other,  measured  in  a  straight 
une  from  the  base  to  the  extremity. 


Mr.  T.  D.  A.  Cockerell  exhibited  some  abnormal  specimens  of 
ylamlia  ruffosa,  Drap.  (C.  bidentata,  Strom),  and  made  the  foUow- 
"^^eouirks:— 

^he  specimens  exhibited  were  all  found  in  the  same  place,  at  the 
"^of  a  wall,  at  Isleworth,  Middlesex,  on  Feb.  15th.  The  specimen 
"ith  the  two  apertures  (figs.  1,  2,  p.  146)  shows  a  curious  result  of 
'  fracture  of  part  of  the  body-whorl  behind  the  original  mouth  of  the 

1]ho  importance  of  thia  furrow  is  shown  by  tlie  fact  that  it  is  the  most 
!lf°''jjp«nt  one  next  to  the  rhinal  fissure  in  the  Opossum.  See  Appendix  to 
^'  Elliott  Cooes's  paper  **0n  the  Osteology  and  Myology  of  Diddphys  vir- 
^«w»tt,"  Mem.  Boat.  8oc.  Nat.  Hist  1872,  by  Dr.  Wyman.  where  a  figure  wiU 

I  J?  Zool.  ChalL  Exp.  vol.  v. 
Forma  of  Animal  Life,  2ud  ed.  p.  369. 

Proc.  Zool.  Soc— 1891,  No.  X.  10 
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shell  J  i^hich  remains  uninjared.  Instead  of  merely  repairing  the 
wall  of  the  s^hell,  the  animal  has  constructed  a  new  aperture,  which, 
although  not  so  perfectly  formed  as  the  first  one,  still  has  the 
lamellfe  and  general  structure  of  the  normal  mouth.  A  similar 
monstrosity  is  figured  by  Moquin-Tandon,  Hist.  Nat.  Moll.  France, 
pi.  xxtv.  fig.  19. 

The  other  two  specimens  (fig.  3)  are  noticeable  because,  although 
from  the  same  place,  they  ditFer  so  much  in  size,  form  of  the  aperture, 


Fig.  K 


Fig.  2. 


) '  mi  i 


Fio.  3. 


A  l< 

SpeeiiDfDi  <if  Clim4U^  r*CvVM  from  Isieworth.  Middlesex. 

Fig»,  1,  %  Bptdtui^a  with  int>  ]i]»ertuTv*.  the  n<Mr  one  haTins:  been  formed  after 
m  frfc^ure  oi  |v"irt    >♦  ;}»*  body-irhv^rL 

Fig.  X.  Spedoieii*  havv  e  dit^cnot  ehamoierSs  A  heme  fully  dereloped,  mud  B 
pn^hit  sti.u:«i  t^jf  3UH  al^ud  £T\^wtii. — A.  X^rly  JTmmetnc&Uv 
pTn&>rm  Jiprrturv  vM  c>aii  *ptv:a>^.i.  12  millim.  \oog;  B.  Xoih 
iSTnTuc^r^.^lT  |*Tr  :V»nn  aj>prtiirf  v»f  ipecinseo  eoated  with  algm. 


and  ^m«t&l  simctorr  that  they  Kx^k  almost  likt  exmmples  of  difieroit 
species.  It  «iU  h^  in-tictvl  that  the  largipr  specimen,  V2  oulfim.  \onz% 
with  the  tiearly  syintiH  tricaJk  pyrifiMm  aperture,  is  dean ;  vhile  the 
smaller  one,  10  wioTim.  Wr.^,  with  the  asynrxetrkally  pTiifonn  aper- 
tDrff  b  t^oaied  with  an  a!^.  id  j:ro^th,  wh^fh  was  screen  and  coiispi* 
cuoiL^  when  ih^  ihtll  mms^  k  ind.  Possibly  tLb  sffords  «  a  due  to 
the  rtafon  oi  ib<  dMm^ct^  Mween  the  shells.  Messrs.  Bonict  and 
Flaliault  vBuIt  S..V.  feci.  Prance,  1>>0  bs^e  bec«  inTesdgatiiig 
certain  part^ine  ali^e  mhxh  Mvt  ia  sinr.X  aai*  pe»etrtt:  z  -i  tbc 
epidrrmisg  diestioy  the  imr\i  s:rttttu:nK  hr  dn^Tfs.  Tbts  has  been 
ohsPTted  in  trjiriiie  aciJt  tW:>b«ater  shr  .1^  •»!  »  Tfvr  posablj  one 
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c»a«e  of  that  very  common  condition  among  the  latter  known  as 
decollation.  Is  it  not  therefore  possible  that  something  of  the  kind 
^"^y  occur  in  the  case  of  those  small  examples  of  Clauailia  rugosa 
^^  often  finds  coated  with  a  green  algoid  growth  ?  The  destruction 
»U8ed  by  the  alga  would  seem  in  this  case  to  be  of  a  very  gradual 
^'^•'•cteT,  not  preventing  the  growth  of  the  shell,  but  tending  to 
"^^  it  small  and  on  the  whole  less  well-formed. 

**   this  explanation  is  correct,  the  peculiarities  of  these  small 
|o>^n8  are  clearly  somatogenic,  and  it  would  be  a  matter  of  interest 

Tn5*^**°  whether  they  are  in  any  degree  inherited. 

*^c  species  here  called  ClausUia  rugosa  has  been  divided  by  some 
SSrf^^^  into  two  or  more,  and  the  characters  given  for  the  supposed 
?"**'*ct  species  are  often  such  as  we  have  just  noted  above.  Moquin- 
*^^oii  (1855)  described  (7.  perversa^  which  somewhat  resembles 
.  |^^*^*I1  form,  and  C  nigricans,  which  in  the  form  of  the  aperture 
H)  *     -  our  larger  one.    Westerlund  (1884)  gave  C.  bidentata,  Strom, 

?^Ulini.  long,  and  O.  rugosa,  Drap.,  12  millim.  long;  and  these 

JUst  the  respective  dimensions  of  our  two  forms. 
^\  tbog  appears  that,  although  these  specimens  do  not  prove  the 
•PCcifi^  identity  of  these  and  other  segregates  from  C.  rugosa,  they 
M<>w  that  some  of  the  characters  relied  upon  to  distinguish  them 
^"^  probably  of  no  specific  importance. 


Mr.  Boulenger  exhibited  the  renewed  left  pectoral  limb  of  a 
r^^opterus  annectens,  living  in  the  Society's  Gardens,  and  made 
"^^  following  remarks  : — 

^  few  days  ago  Miss  Catherine  Hopley  kindly  informed  me  that 

?**^of  the  Protopieri  now  living  in  the  Society's  Gardens,  after 

v^  had  its  left  pectoral  limb  nibbled  off  by  one  of  its  companions 

*«out  three  months  ago  (as  she  had  been  informed  by  the  keeper  of 

^^  Reptile-house),  had  reproduced  the  said  limb  in  a  trifid  condition. 

Paring  that  so  interesting  an  object  might  be  lost  by  being  again 

Wtten  off,  I  removed  the  reproduced  trifid  portion  of  the  limb,  which 

I  now  exhibit. 

The  limb  was  bitten  off  about  two-thirds  of  an  inch  from  its  base, 
tnd  on  being  regenerated  presented,  in  addition  to  the  prolongation 
of  the  longitudinal  axis  witn  its  series  of  mesomeres,  two  preaxial  or 
dorsal  branches,  similar  to,  but  shorter  and  more  slender  than,  the 
^ial;  these  additional  branches  are,  like  the  axial,  divided  into 
cartilaginous  segments,  comparable  to  the  parameres  of  the  Cera^ 
'oAtt-limb.  My  friend  Prof.  Howes,  who  has  kindly  made  a  prepa- 
fition  of  the  specimen,  has  ascertained  that  the  supplementary  rays 
^  fused  together  at  the  base  by  their  proximal  segments. 

A  few  years  ago  Albrecht*  describea  and  figured  a  Pro ^o/?/erw* 
^th  a  bifid  right  fore  limb,  remarking  that  its  condition  might  be 
regarded  as  giving  support  to  Goette's  and  Wiedersheim's  theory  of 
the  eyolution  of  the  pentadactyle  limb.     The  specimen  now  noticed 

*  Sitrangsb.  At  Berl.  1886,  p.  545,  pi.  vi. 

10* 
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is  therefore  interesting  as  inTalidating  such  an  interpretation,  as  well 
as  the  morphological  significance  attached  by  Albrecht  to  his 
specimen,  the  biHd  limb  of  which,  I  have  no  doubt,  was  likewise 
produced  by  regeneration.  Whether  the  case  now  noticed  is  one  of 
reversion,  as  I  nave  noticed  in  the  scaling  of  the  reproduced  tails 
of  Lizards,  or  merely  comparable  to  the  bifid  or  trifid  tails  of  the 
same  Reptiles,  is  a  point  ou  which  I  will  refrain  from  expresang  aa 
opinion. 


Mr.  Boulenger  also  exhibited  young  specimens  and  eggs  of  a 
South-African  Siluroid  fish,  Galeiehthys  feUeepSy  which  had  been 
sent  to  him  by  Mr.  J.  M.  Leslie,  of  Port  Elizabeth,  with  the  infor- 
mation that  the  ova  had  been  obtained  from  the  mouth  of  the 
adult  fish.  The  fact  that  in  the  genera  Ariu9  and  Otteogenio^msthe 
male  takes  charge  of  the  eggs  in  this  manner  was  well  known,  but 
Mr.  Leslie's  observation  was  of  importance  as  adding  a  third,  though 
closely  allied,  genus  to  the  list  of  the  Siluroids  which  thus  protect 
their  ofRspring.  According  to  Mr.  Leslie,  the  number  of  ^gs  in  one 
fish's  mouth  was  about  thirty,  each  of  which  measures  about  six  lines 
in  diameter. 


The  following  papers  were  read  : — 

1.  On  the  Probable  Existence  of  a  Jacobson^s  Oi^an  among 
the  Crocodilia ;  with  Observations  upon  the  Skeleton  of 
that  Organ  in  the  Mammalia,  and  upon  the  Basi-Man- 
dihular  Elements  in  the  Vertebrata,  By  G.  B.  Howes, 
F.Z.S.,  F.L.S.,  Assistant  Professor  of  Zoology,  Royal 
College  of  Science,  Loudon. 

[K<«iT«d  Februarr  17,  IJ^OI.] 

(PUte  XIT.) 

1.  The  Blact  Caiman  {C.umam  miger\  of  Inter-Tropical  America, 
is,  with  the  exception  of  7o£ti4t/aMff.  the  only  Emydosaurian  liring  in 
which  the  ri^mers  are  frefly  intercalated  between  the  booes  of  the 
I  a'ativmaxiilAry  <kMit^  In  Tomitt-mm  they  are  so  disposed  as  to 
be  T::iiMe  from  boneAih  over  a  short  and  coastrictfd  area  betwe^i  the 
po^teriar  envls  of  the  platines*  as  was  first  shown  by  Midler  and 
Schlegel  \  In  (Vm^  t  nifr  they  are,  ur!  ke  ibase  of  all  other  Croco- 
dilia, prv  \^ni:ixi  torwar\is  it.to  the  pre-vaxillo-iraxiilaTy  region,  and 
their  ii.A«u\i  trtr  ends  (^fv,   ,  Piate  XIV.  fig.  D  occupy  a  indc  inter- 

•  t/  Hu\>r,  ao;;m  li-.n.  Svvn  U  =a .  Z^vZ.  tvC  it.  ppc  17. 19  il8»).  For 
«--,  .\:nv  *>r  lx;;:.-j^frs  Rnu  Mas.  C«.  o;  Cbex<uws»  BhjthocitybaKMii. 
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space  between  the  premaxillo-maxillary  sutnres  (s,m.),  to  be  referred 
to  ia  foil  later  on.  This  remarkable  departure  from  the  Crocodilian 
tjpe  of  structure  was  first  described  by  Owen  * ;  Huxley  redescribed 
it  seTen  years  later  ^ ;  and  both  writers  referred  it  to  the  one  isolated 
species  named.  Gray,  with  that  mischievous  originality  for  which  he 
WIS  so  notorious,  gave  the  character  ^  as  diagnostic  of  the  genus 
Jacore,  and  his  error  has  been  transcribed  by  Lydekker  in  the 
'  Palasontologia  Indica'^.  It  remained  for  Boulenger  to  rectify 
matters  ;  and  in  having  done  so,  to  show '  that  the  feature  remains 
distinctive  of  the  species  (C.  niffer)  in  which  it  was  originally  de- 
scribed, and  of  none  other. 

The  leading  fact  that  the  vomers  of  Caiman  niger  are,  at  their 
point  of  intercalation  between  the  premaxillo-maxillary  bones,  inflated 
and  bullate  {voJ'\  fig.  2)  was  apparently  known  to  Owen  {loc.  cit.)  ; 
and  a  detailed  account  of  the  general  relationships  of  these  bones 
has  been  given  by  Huxley  *.  Their  remarkable  characters,  however, 
have  neither  received  that  attention  which  they  deserve,  nor  have 
attempts  been  thus  far  made  to  decipher  their  meaning.  £t  is 
precisely  this  gap  in  our  knowledge  which,  thanks  to  some  specimens 
generously  placed  at  my  disposal  by  Prof.  Huxley,  I  would  now 
attempt  to  fill. 

The  vomers  of  the  short-snouted  Orocodilia  in  ordinary  {vo.\  fig.  1 ) 
usually  commence  to  taper  anteriorly  at  a  point  more  or  less  verti- 
cally disposed  above  the  maxillo-palatine  suture  («.wp.).  There  b 
much  variation  individually  and  with  age  in  respect  to  the  exact 
position  of  the  point  referred  to ;  but  whUe  it  generally  lies  behind 
the  suture  named,  it  may  more  rarely  be  situated  in  front  of  it  (ex. 
AUigator  mississippiensia,  fig.  4).  From  this  point  forwards,  each 
vomer  rapidly  tapers  and  disappears  on  the  upper  surface  of  the 
palatine  process  of  its  corresponding  maxilla  (mo?.),  and  with  that  it 
may  become  early  ankylosed  (ex.  Crocodilus  niloticus).  In  Caiman 
niger,  however,  the  vomers  (voJ,  fig.  2)  pass  on  to  the  middle 
maxillary  region  (t.  e.  beyond  that  point  at  which  these  bone^ 
ordinarily  cease  altogether  in  other  Orocodilia)  before  they  commence 
to  taper  ;  instead  of  dwindling  away  to  a  pointed  extremity,  they 
descend,  becoming  bullate  as  they  do  so,  and,  thrusting  them- 
selves between  the  maxillary  bones,  terminate  as  aforesaid  within 
the  palatal  r^on.  These  expanded  intercalary  extremities  of  the 
vomers  (ro."',  fig.  2)  may  be  appropriately  termed  their  palatine  lobes. 

The  CrocoMia  and  Hatteria  are  exceptional  among  living  Reptilia 
in  that  their  "  pterygoid  bones  send  forward  median  processes  which 
separate  the  palatines  and  reach  the  vomers  "  ^ ;  an  essentially  similar 
condition  appears  to  be  realized  in  some  Chelonia  by  the  backward 

'  Oat  Ost  Ser.  B.  Coll.  of  Surgeons,  voL  i.  p.  166  (1853). 

»  Loc.  cit.  p.  4. 

»  BriL  Mu».  Oat.  Shield  Bept  ii.  p.  25  (1872). 

*  VoLx.  (iii.)p.210(1885). 

*  Loc.  cit.  p.  293. 

*  Loc.  cit.  pp.  4-5. 

'  Huiley,  Quart.  Jouni.  Geol.  Soc.  vol.  ixxi.  \\  426  (1875;. 


150  PROF*  G.  B.  HOWES  ON  jacobson's  [Feb.  17» 

prolongation  of  the  Tomer  \  The  pterygoids  of  the  Crocodilia  (p/., 
fig.  2)  unite  before  reaching  the  Tomers  to  form  a  gutter-like  bed  for 
reception  of  the  free  edge  of  the  septum  nasi  (c/*.  fig.  5),  in  a  manner 
repetitional  of  that  of  the  Mammalian  vomer.  They  furnish,  as  is 
well  known,  the  median  longitudinal  partition  for  the  narial  pharynx 
(marked pt.  in  fig.  I),  and  the  rostrum  formed  by  their  union  bifur- 
cates antero-dorsally  to  give  attachment  to  the  vomers,  while  antero- 
ventrally  it  tapers  off  into  a  delicate  spur  (•  of  fig.  1)  which  enters 
the  palatines  from  behind,  and  may  be  tmced  forwards  through  their 
substance  to  the  region  of  the  maxillo-palatine  suture  (s.mp,). 
Setting  this  spur  aside,  the  point  of  termination  anteriorly  of  the 
pterygoid  rostrum  (pt.,  fig.  1)  is  usually  coincident  with  that  of 
the  post-palatine  foramen  X/,pL").  In  Caiman  niger  (fig.  1)  it  lies 
well  in  front  of  this ;  and,  as  the  vomer  in  that  animal  extends  for- 
wards to  an  unusual  degree,  it  might  appear  that  there  is,  so  to  speak, 
a  sympathy  or  correlation  of  growth  between  the  two  bones.  Indica- 
tions of  such  a  correlation  are  forthcoming  on  comparison  of  a  series 
of  skulls,  but  examination  of  a  larger  number  is  needed  before  more 
can  be  said  upon  this  point.  Another  and  perhaps  more  significant 
feature  arrested  my  attention,  while  comparing  a  series  of  longitudinal 
sections  of  skulls  of  Crocodiluspalustris  and  Alligator  misstssippiensis 
of  different  ages — viz.  that  the  vomer  reaches  farthest  forwards  in 
the  younger  individuals,  and  that,  whereas  in  the  adult  Crocodilus 
palustris  the  point  of  anterior  termination  of  the  pterygoid  rostrum 
(pt.,  fig.  1)  closely  approximates,  as  has  been  said  (^fuprd),  to  that 
of  the  poht-palatine  foramen  {f.pL'\  in  the  young  (half-grown) 
individual  it  lies  well  in  front  of  it.  In  other  words,  there  is  evidence 
to  show  that  during  the  early  post-embryonic  life  of  the  Crocodile 
the  vomers  and  pterygoids  grow  less  rapidly  than  the  adjacent  bony 
parts,  and  become,  as  it  were,  shortened  up. 


II.  Having  adduced  reason  to  believe  that  the  Crocodilian  vomer 
in  all  probability  undergoes,  in  ordinary,  a  process  of  shortening  up 
during  early  life,  the  question  naturally  presents  itself  whether  the 
differences  between  the  vomer  of  Caiman  niger  and  the  other 
short-nosed  Crocodilia  might  not  be  expressive  of  degrees  of  abbre- 
viation of  that  bone  from  before  backwards ;  and  if  so,  whether  that 
which  I  have  here  termed  its  palatine  lobe  (above,  p.  149)  may  not 
represent  something  which  the  remaining  Crocodilia  have  lost.  I 
have  already  shown  that,  among  those  forms  examined  by  myself. 
Alligator  missisnppiemns  approximates  most  nearly  to  Caiman  niger 
in  the  forward  prolongation  of  its  vomer  ;  and,  with  this  fact  in 
mind,  I  naturally  turned  to  the  former  animal  as  most  likely  to 
yield  traces  of  the  missing  parts.  In  this  I  was  not  disappointed, 
as  the  sequel  will  show ;  and  my  investigation  has  brought  to  light 
some  facts  of  unexpected  interest. 

Upon  first  comparison  of  the  skulls  of  Caiman  niger  and  Alligator 

^   Cf.  Boulrnger,  op.  cU.  pp.  2,  17. 
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mississippiensis  (figs.  1  and  2),  the  bullate  cavity  of  the  vomer  of  the 
former  (to.'")  might  appear  to  Ue  within  the  area  of,  and  indeed  to  be 
represented  bj,  the  anterior  divisions  of  the  maxillary  sinus  of  the 
latter  («ii.).  The  distinctness  in  the  Caiman  of  the  tvro  bones 
named  shows,  firstly  that  this  cannot  be  the  case,  and  secondly 
that  the  extension  of  the  maxilla  of  Alligator  mississipiensis  into  the 
region  of  the  palatine  lobe  of  the  vomer  of  Caiman  niger  must  have 
been  one  of  the  changes  resulting  from  the  loss  of  the  latter,  should 
that  have  been  brought  about  as  supposed. 

The  premaxillo-maxiilary  sutures  of  the  adult  Alligator  mississip- 
piensis  meet  at  all  points,  and  the  two  pairs  of  bones  form  a  con- 
joint and  complete  osseous  roof  to  the  mouth.  It  has,  however, 
hitherto  escaped  notice  that  matters  may  be  otherwise  in  the  young  of 
thb  species,  for  the  sutures  in  question  may  be,  in  them,  interrupted 
bj  a  couple  of  rounded  feuestree  (fig.  6,  /.  pi.')  having  the  cus- 
tomary relationships  of  the  prepalatine  foramina  of  other  Amniota. 
On  cutting  away,  from  above,  the  greater  portion  of  the  olfactory 
oi^n,  and  then  carefully  dissecting  off  the  mucous  membrane  and 
cartilaginous  floor  ^  of  the  same  in  the  largest  joyenile  of  Alligator 
misiissippiennM  which  I  have  examined  (total  length  112centim.), 
I  was  surprised  to  find  a  couple  of  small  sacs  {jc,  ?,  fig.  4)  lying 
within  the  embrace  of  the  prepalatine  foramina.  Each  is  a  firm  and 
resistant  structure,  invested  in  a  fibro-cartilaginous  wall,  and  con- 
taining a  soft  (?  vascular)  linuig.  1  have  been  unable  to  trace  any 
connection  either  between  the  capsules  of  these  sacs  and  the  car- 
tilaginous alse  of  the  olfactory  wall,  or  between  their  central  cavities 
and  those  of  either  the  mouth  or  the  nose.  So  far  as  I  have  been 
able  to  examine  them,  they  appear  to  be  to  all  intents  and  purposes 
closed  vesicles,  vestigial  in  nature.  That  they  correspond  in  position 
%vith  at  least  the  anterior  extremities  of,  and  must  be  looked  upon 
as  directly  related  to,  the  bullate  palatine  lobes  of  the  vomers  of 
Caiman  niger,  I  hold  it  to  be  sufficiently  clear ;  and  it  remains  now 
to  seek  the  clue  to  the  remaining  portions  of  the  latter  bones. 

On  lading  bare  the  nasal  organ  of  any  Crocodile  from  the  side,  it 
will  generally  be  found,  on  removing  the  mucous  membrane,  that 
the  anterior  truncated  extremity  of  the  vomer  is  buried  in  a  more  or 
less  powerful  ligament  (/^.,  fig.  4)  which  runs  forwards  towards  the 
premaxiliary  region.  Among  those  genera  and  species  which  I  have 
eXiimined,  thb  ligament  u  most  powerful  in  Osteoitemus  tetraspis 
of  W.  Africa ;  in  my  specimen  of  that  animal  it  assumes  the  form 
of  an  upturned  fold  or  keel,  which,  as  viened  from  the  side,  continues 
forwards  as  it  were  the  body  of  the  vomer,  instead  of  the  more 
general  one  of  a  cord-hke  structure  continuous  with  its  tapering 
extremity.  This  vomerine  ligament  (Jg,,  fig.  4),  as  already  stated, 
may  be  traced  forwards  into  the  premaxiUary  region  ;  its  fibres 
usually  there  blend  with  those  of  the  premaxillo-maxiilary  peri- 
osteum, and  when  (as  for  ex.  in  Crocodilus  paluslris,  fig.  1)  a 
*•  palatine  process "  of  the  premaxilla  (p.p.)  is  present,  they  may 
be  traced  to  an  insertion  into  that.  In  the  young  Alligator  missis^ 
'  A  portion  of  this  is  represented  in  ntu  at  nf.f.  in  fig.  4. 
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sippiensis,  in  which  I  found  the  arese  of  the  pre-palatine  foramina 
to  be  occupied  by  the  two  small  sacs  before  mentioned  {jc.  ?,  fig.  4), 
the  fibres  of  these  vomerine  ligaments  could  be  traced  to  a  connection 
with  both  the  membranous  expansions  closing;  the  former  and  the 
fibro-cartilaginous  walls  of  the  latter.  The  established  doctrines  of 
morphology  and  the  rules  of  precedent  alike  allow  us  to  regard 
these  ligaments  as  the  equivalents  of  the  '*  missing  parts,"  and  to  look 
upon  them  and  the  sacs  of  the  prepalatine  foramina  as  the  vestigial 
remains  of  the  palatine  lobes  of  the  vomers  of  Caiman  niger  with 
their  associated  structures. 

I  have  unfortunately  been  unable  to  obtain  the  bead  of  a  Caiman 
nitjer  in  spirit ;  but  inasmuch  as  in  a  small  C.  scierops  of  125  centim.  ^ 
I  have  found  pre-palatine  foramina  to  be  present  in  a  form  identical 
with  ihntofAliigafor  mississipjnensis,  the  conclusion  formulated  above 
receives  additional  support.  I  find  the  pre-palatine  foramina  to  he 
present  in  most,  but  not  all,  of  the  skulls  of  Ai/igator  mississippiensis 
which  I  have  examined  smaller  than  the  one  afore  dealt  with  in 
detail  (total  length  112  centim.)  ;  while  in  the  skulls  of  two  adults 
preserved  in  (he  Natund  History  Museum,  which  Mr.  Boulenger 
has  kindly  afforded  me  an  opportunity  of  examining,  I  find  (on  Uie 
left  side  of  the  one  and  the  right  side  of  the  other)  ao  insignificant 
perforation  which  may  perhaps  be  a  last  vestige  of  the  prepalatine 
foramen  {^.\  but  this  is  doubtful.  It  is  clear,  from  all,  that  the 
structures  fK>sses5ed  by  my  specimen  here  figured  (figs.  5  and  6) 
when  present  must  d'sappear  with  advancing  age  ;  and  it  has  yet 
to  be  ascertaiueii  if  their  like  is  uot  to  be  found  in  other  allied  genera 
aud  species. 


111.  The  only  structure  with  which  it  is  |  ossi'  le  to  homologize  a 
cariiIc.i:inous  sac  iii  iniiii  a:e  relationship  with  the  prepalatine  fora- 
n.on  of  a  He;  tve  is  tie  Organ  of  Jacv^bson.  This  has  of  late  years 
rtivivtd  an  txcei  tu  un\  anu  unl  of  attt  ntiou.  L^vdis  has  described  * 
its  gt»  oral  fVatures  r.ud  r\lai:onsl.ifiS  in  certain  Lacertilia^  in  that 
mastery  n  am  tor  s.^  ptculi-iry  his  own.  Irs  more  detailed  characters 
and  origin  have  Utu  inciv  ei.taiiv  ifoah  w:ih  by  Born,  in  the  course 
of  a  sories  of  hr.izihy  n  oiugraj  i.s  '  devctcvi  toa  cv>mparaiive  studv 
of  theras-'il  oi  an.Kr  ard  its  ducts;  ^h '.eS.  jirr.  W  ri^r.t,  and  others'* 
have  luruisl.c  d  dt  :ai!>  aK  u;  it  in  cert  .in  ivr  ::>Jiii  forr^s.  Concerning 
the  (r.ocVVj,  ITS  abxmif  is  evonMhcr^  'froclv:::td:  and  Beard, 
\%i.o  ha>  mo<st  rxvfuf.N  n  ^t^::^*:c^i  ih<'  ♦^c's  of  its  ear'v  devdop- 
ne:it,  >wc  ally  s:.  :c>  th^:  he  *' >.-.^rvr«Ni  tv  r  it  in  C  helouians  and 
ill  tn  lr\.>  I  Tvxv   1  v<.  *  ii:  :.♦  tiin/' 

A.:  rvvxi.;  ;i  i  ,;  \    :  .ts   nriivurxxi  i:  s  . n?  ard  civ  r^  dear  that  the 


>L  r.    -  ;i.  -h  :V    :     Ax  t  :       .^7'    *  ^v.^ 


^—  l>r—  vy.  .^>  i-y. 
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essential  functional  constituent  of  Jacobson's  organ  is  to  be  regarded 
"  as  a  highly  specialized  portion  of  the  olfactory  epithelium "  *. 
As  it  exists  among  Reptiles  it  may  be  defined  as  a  distinct  sac  lying 
(on  each  side)  immediately  beueath  the  anterior  portion  of  the  nasal 
chamber,  and  corammiicating  with  the  mouth-cavity  by  means  of  a 
delicate  duct,  which  arises  posteriorly  and  passes  obliquely  down- 
wards and  forwards,  immediately  external  to  the  vomer,  to  reach  its 
anterior  extremity  ^.  Examination  of  any  ordinary  Lizard  will  show 
that  the  organ  itself  lies  immediately  above  and  to  the  outer  side  of 
the  vomer,  and  that  the  point  of  communication  between  its  duct 
and  the  mouth  lies  within  the  embrace  and  at  the  anterior  end  of 
a  fold  of  mucous  membrane  common  to  it  and  the  posterior  nostril. 
Jacobson's  organ,  as  is  well  known,  attains  its  greatest  differ- 
entiation among  Mammals.  Its  more  minute  structure  has  been 
worked  out  by  Klein  %  Harvey  \  and  others  ;  and  a  more  general 
communication  upon  it  has  been  recently  published  by  Herzfeld ',  in 
which  a  classification  has  been  attempted,  in  accordance  with  the 
presence  or  absence  of  naso-palatine  canals  and  with  other  leading 
features  described.  This  organ  hes,  in  Mammals,  within  the  embrace 
of  a  cartilaginous  sheath  (^c,  fig.  3)  derivative  of  a  downgrowth 
(lu.")  of  the  alary  cartilage  of  the  nose  (ns."),  and  it  b  in  communi- 
cation with  tbe  olfactory  chamber  by  a  wide  orifice  (ej.)  which 
overlies  the  naso-palatine  (Stenson's)  canal  (c^,).  The  main  body 
of  the  organ  of  each  side,  with  its  surrounding  cartilage,  is  supported 
upon  a  scroll-shaped  prolongation  of  the  premaxilla  (p.m.)  usually 
termed  its  palatine  process  (p-p-)  This  passes  back  and  at  the 
posterior  extremity  of  the  entire  organ  meets  a  special  lobe  of 
the  vomer  (vo.'") :  between  the  latter  bone  and  the  supporting 
apparatus  of  the  Jacobson's  organ  there  is  invariably  an  intimate 
relationship. 

Comparison  of  the  Mammal  (fig.  3)  with  the  Crocodilian  Caiman 
mger  (fig.  2)  shows  that  there  is  a  fundamental  similarity  in'position 
between  the  so-called  *' palatine  process"  of  the  premaxilla  in  the 
former  (p.j>.),  and  that  which  I-  have  herein  termed  the  palatine  lobe 
of  the  vomer  in  the  latter  (vo.'").  Albrecht ",  Sutton  ''^  and  Parker  * 
have  directed  attention  to  the  fact  that  the  so-called  "palatine 
process  "of  the  Mammalia  may  be  distinct  in  origin  from  the  body 
of  the  premaxilla  with  which  it  ankyloses.  I  have  long  been 
suspicious  of  a  similarly  distinct  origin  of  the  same  for  the  Common 
Rabbit  {Lepus  euniculua)  here  figured ;  and  my  pupil,  Mr.  R.  H. 
Borne,  who,  at  my  request,  has  looked  into  the  matter,  has  shown 
me  that  such  is  the  case  in  embryos  measuring  8  centim.  in  length. 
Parker  has  described  the  vonier  of  certain  Edentata^  Insectivora^ 

1  Hamsay  Wright,  Zoolog.  Anzeiger,  1883,  p.  393. 

'  Cf.  Leydig,  op.  cit.  pp.  96,  99,  and  pi.  viii. 

'  Quart.  Joum.  Micr.  Sci.  n.  s.  roL  xxi.  pp.  219  &  549  (1881). 

*  Ibid,  ToL  xxii.  p.  60  (1882). 

*  Zoolog.  Jahrb.  Bd.  iii.  p.  551  (1889). 

*  Corresp.  deutach.  anthrop.  Oesellech.  Miinchen,  1883,  no.  11,  p.  170. 
'  V.Z.8.  lK8Kp.  ri66. 

*  Phil.  Xr.  pt.  i.  l^^  pp.  1-275. 
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and  Marsupialia  m  confii^tiDg^  in  the  young  animal,  of  a  series  of 
distinct  elements^  for  the  ttiast  pnrt  paired,  which  he  asserted  ^  may 
be  {CustuB)  as  many  as  ten  iij  number.  Sutton,  following  in  the 
same  wake,  has  proposed  to  hnmologize  the  "  prepalatine  "  centre  of 
the  mnminalian  uiaxilta  with  the  vomer  of  the  Ichthyoptida^  and  to 
interpret  the  Tonier  of  the  fornier  as  the  parasphenoid  of  the  latter. 
He  riflies  cbic-fly  upon  di;^overies  of  Albrecht's,  which  have  been 
shown  by  Sir  W.  Turner"  to  be  of  exclusiTely  pathological  interest ; 
and,  even  were  this  not  «o,  the  subsequent  researches  of  Parker  are, 
in  the]l)^e1ves,  sufficient  to  show  that  his  conclusions  will  not  stand 
the  test  ot'  farther  inquiry  {cf.  infra).  The  joint  observations  of 
tbe&e  three  ob^erver^,  however,  testify  to  a  feeling  of  doubt  as  to  the 
eatact  homologies  of  tbose  bcne^  lying  about  the  base  of  the  septum 
nasi  and  its  immediately  aiijacent  structures. 

The  vomer  of  the  Ichthvop^ida  and  lower  Amniota,  be  it  paired  or 
single,  is  invariably  a  non-re  petit  tonal  bone  lying  immediately  behind 
the  prt^majdUa  ;  and  there  i^  considerable  evidence  to  show  that  the 
ap^iareutly  **  single  vomer  *'  of  some  of  these  animals  really  represents 
the  pair  so  often  present,  i.n  a  continent  condition.  When,  in  acoom- 
moiLiliori  to  the  enlarging  olfactory  organ  and  the  posterior  nares,  this 
bone  becomes  shit  ted  backward  i^  or  laterally  expanded,  its  anterior 
extremity  geuemlly  remaiua  true  to  its  relationship  with  the  pre- 
maxilla.  It  is  ueci^ssary  to  stand  firmly  upon  these  facts  in  dealing 
with  the  question  now  in  baud. 

Parker^s  observations  show,  among  other  things,  that  there  is  no 
constancy  of  position  and  extent  of  the  apparently  single  portion  of 
the  vomer  of  young  mammab*  They  thereby  completely  undermine 
the  older  conoeption  of  that  bone,  based  upon  analogy  to  the  adult 
maiit  »hich  regarded  it  as  a  median  element.  They  suggest,  with 
much  tWcibiUiy,  that  we  nuv  the  more  reasonably  look  upon  the 
mamnialLan  vouier  in  ali  ils  sanations  as  morph clerically  paired, 
and  ibsit  tbe  an;UTi  ent  di>duLvd  above  from  the  study  uf  the  vomers 
of  tiie  Ichihyap^da  and  lower  Amuiota  may  appiy  throughout. 
Wich  thi«  ^mtau's  second  eciuclusion  above  citea  must  remain 
in  at^vaiiiv- 

Clutf  among  the  sup^mun^erary  elements  which  Parker  has  de- 
^cribtrd  as  giVMig  origm  to  ibe  MammaUan  vomers  toother  with  the 
palatiiie  pruoe^^te-s  ai  the  prtuuuiila^  are  certain  buatr rally  sym- 
tuetxical  u?$icle$  to  wh^ch  he  applies  the  terms  ** anterior"  and 
"jMSterii^r  juirtvl  v^^m^-f^s/'  Cn^ :cal  exan.uki;Ku  *.•!  his  mono- 
graph wJi  ^bow  that  he  ba$  ixk  u*  f  rcbci;-:!.:?  dt^c^;t>«^  the  same 
eirmeiits  m  fpmr  ciL.biyws  a*  '*p  sun  r  p^ireu  voi:  ers,**  and  in 
i.tU*rs  as  *'4rtbii.v-4grs>iiia*s;  '^  aus  Uir::.er  ir,*e>;i:*av  u  must  siiow 
wiittLift  \\€  bas^  as  i  D<-;i;te,  or  has  r.o;  c\^a:a>t\i  iiic  ;wo  with  each 
^»\het^  xi  V nh  ixn h: n^  el?^*  C<  ;xvrii.;;4:  ros  '*  aiiter:or ;  ait^  vomers*'' 
k^twv'VTr,  ibrre  is  i*:?Sv  M  aay,  rov-«:  lor  vioub:.  He  t.i>  shewn  that 
ihes^.l^irttUf  »;:L  t.c*'  r*^*i: -e  |  rv<ifss<^  **  o^  iLe  rrt;i.aii^idaAy 
ansr  r»t.^.  b<U*fT  t,;.^  r^.  cJ^<tx      xxuti  <x  ire  h^j^-jc^  ^  tlie  pre- 
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maxillae  is  effected.  He  asserts  that  in  some  of  the  forms  he 
examined  he  regarded  the  anterior  paired  vomers  as  the  sole  repre- 
sentatives of  the  palatine  processes  of  the  premaxillae.  In  describing 
some  embryos,  his  language  is  only  to  be  so  construed  as  to  show 
that  he  regarded  the  latter  as  representing  (^nnac«<*,  p.  149,  Talpa, 
p.  179,  Galeopithecus,  p.  253)  a  fusion  of  true  palatine  spurs  of 
the  premaxillae  with  his  anterior  paired  vomers  so  often  alluded  to. 
In  having  declared  that  in  the  Mole  the  ^'  anterior  paired  vomers  .  .  . 
are  slightly  separated  from  the  palatine  processes  of  the  pre- 
maxilUuries  "  (ioe.  cit,  p.  106),  that  in  the  same  animal  the  "  antero- 
lateral vomers  .  .  .  have  a  very  temporary  and  doubtful  existence 
independent  of  these  processes  of  the  premaxillaries  "  (p.  179),  and 
that  while  the  palatine  processes  of  the  premaxillaries  of  the  Shrew 
b  having  "  no  separate  antero-lateral  vomer  attached  to  them  "  have 
**  the  same  deficiency  '*  as  the  Mole  (p.  200),  he  has  both  involved 
himself  in  a  contradiction  and  shown  that  he  was  unable  to  draw  a 
sharp  distinction  between  the  palatine  processes  of  the  premaxillae 
and  his  anterior  paired  (or  lateral)  vomers.  The  salient  conclusions 
which  arise  out  of  Parker's  investigation  are  (a)  that  we  can  no 
longer  regard  those  structures  ordinarily  described  among  mammals 
as  *'  palatine  processes  of  the  premaxillae  "  as  throughout  homolo- 
gous ;  and  (/3)  that  the  latter  are,  in  a  number  of  cases,  no  parts  of 
the  premaxillae  at  all,  but  rather  referable  to  the  vomerine  category. 
In  his  discovery  of  the  complex  nature  of  the  (non -pathological) 
premaxilla  of  mammals  Parker  is  at  one  with  Albrecht,  who  has 
shown  that  there  is  reason  for  regarding  the  premaxillae  of  the  adult 
Ornithorhynchus  as  a  combination  of  distinct  elements  \ 

All  those  nmmmab  for  which  Parker  has  recorded  the  presence 
of  "  anterior  paired  vomers ''  are  long-nosed '.  Comparison  of  the 
skulls  of  the  adults  with  those  of  the  young,  as  figured  by  him, 
will  show  that  while  the  bones  in  question  may  in  some  cases 
pass  over  to  the  true  vomers,  they  more  generally  remain  exclusively 
related  to  Jacobson's  organ,  which  they  ensheath  in  the  form  of  the 
so-called  premaxillary  palatine  processes,  and  their  products  of 
fusion  and  metamorphosis  lie,  for  the  most  part,  within  the  area  of 
the  latter  as  ordinarily  described— occupy,  that  is  to  say,  that  of  the 
palatine  lobe  of  Caiman  niger  {yo."\  fig.  2),  in  which  the  present 
inquiry  finds  its  focus.  Putting  all  together,  nothing  is  clearer  than 
that  the  vomers  and  palatine  processes  of  the  premaxillaries,  which 
have  been,  I  take  it,  sufficiently  shown  to  be  serial  elements  of  a 
common  category,  lie  collectively  within  the  area  of  the  vomers  of 
the  lower  Amniota  on  one  hand,  and  of  the  Crocodilian  Caiman  niger 
00  the  other.  Collating  these  facts  with  those  before  recapitulated 
concerning  the  non-duplication  and  fundamental  relationships  of  the 
vomers  in  the  lower  Vertebrata,  we  may  most  reasonably  conclude 
that  the  bones  referred  to  as  anterior  paired  vomers  and  palatine 
processes  have  ^'become  separate  by  absorption"  (most  probably 

'  Anat  SchrifUn.  Hamburg  &  Leipzig,  Op.  31,  1883. 

'  Ctnieits,  Cycloihnrm,  Erinaceus,  Galeopifhecu:},  Manii,  Orycteropuff  Rhyn- 
ckocyon,  .Wat,  Talpa,  Tatusia. 
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under  elongation  of  the  snout,  wUh  its  accompanying  specialization) 
iu  the  manner  suggested  by  Parker  himself  for  the  "  inter-palatines  " 
of  Tarsipes\ 


IV.  The  foregoing  considerations  justify  us  in  regarding  the 
palatine  process  of  the  mammalian  premaxilla,  which,  be  it 
remembered,  enaheaths  the  organ  of  Jacobson,  and  the  palatine  lobe 
of  tlie  Toiuer  of  Caiman,  nitfer  as,  at  least  provisionally,  one  and  the 
same  element ;  and  it  is  n*^ceisary  now  to  turn  to  the  latter,  by  way 
of  inquiring  bow  far  ils  inner  capsule  may  or  may  not  be  found  to 
agree  with  that  of  the  organ  named. 

There  ean  be  now  no  doubt  tliat  that  structure  sometimes  referred 
to  in  the  Ampliibia  as  an  organ  of  Jacobson  is  a  maxillary  sinus, 
non-iiomolo^ous  i*itb  the  Jacob  son's  organ  of  the  higher  Ver- 
tehnita.  The  latti-r  exists,  in  that  which  the  known  facts  of  de- 
velopment sliow  to  be  roost  nearly  its  original  form,  among  the 
Lacertilia.  Its  general  relation^liips  in  these  animals  have  been 
already  described  (above,  p.  15^).  That  the  naso-palatine  canal  of 
the  quadrupedal  mammab  (cs-t  fig.  3)  is  the  representatiye  of  the 
closed  duct  of  the  Lizards  can  hardly  be  doubted,  on  comparison  of 
the  two  types ;  it  has  been  shown  by  Herzfeld  to  be  regularly 
absent  in  some  utammab,  \^lnle  the  aperture  of  communication 
between  the  budy  of  Jacobson' s  organ  and  the  floor  of  the  nasal 
chamber  {a.j\\  fig.  3),  met  with  in  most  mammals,  is  unrepresented  in 
reptiles*  Uu  a  survey  of  the  known  facts,  I  incline  to  the  belief  that 
the  development  of  the  last-named  orifice  is  to  be  correlated  with  the 
loss  of  comn:unication  between  tbe  naso-palatine  duct  and  the  body  of 
the  organ,  and  that  its  appearance  may  have  led  up  to  that  suppression 
of  the  duct  in  question  seen  hi  some  forms  (ex.  Equus  ^).  Be  this 
auppojiiition  worth  what  it  may^  the  accepted  principles  of  mor- 
phology forbid  our  looking  upon  the  Jacobson' s  organs  of  Reptiles 
and  Mammals  as  in  any  way  distinct. 

The  vomerine  bulla  of  Caiman  iUger  {vo,"\  figs.  2  and  5)  occupies 
an  essentially  similar  position  to  the  body  of  Jacobson's  organ  in  both 
Matnmals  and  lieptiles.  Its  aperture  of  communication  with  the 
nasal  pharyniL  lies,  like  that  of  the  duct  of  the  Jacobson's  organ  in 
the  Li2aFd£  (and  less  conspicuously,  but  no  less  surely,  like  that  of 
mammals),  uithin  the  area  of  the  true  posterior  nostril.  As  I  have 
been  uoable  to  examine  a  spirit-preserved  head  I  am  not  in  position 
to  state  whether,  as  seems  not  unlikely,  a  tubular  duct  may  have 
arisen  at  this  point  or  not.  While,  however,  I  have  been  unable  to 
detect  in  any  other  Crocodile  the  entrance  thereabouts  of  any  nerve 
or  blood-vessel  such  as  might  conceivably  have  been  transmitted  by  it, 
fiuflicient  of  the  dried  remains  of  its  linmg  membrane  was  present  to 
enable  me  to  assert^  with  assurance,  that  it  contained  a  prolongation 
of  the  olfactory  mucous  membrane.  This  being  so,  its  orifice  might 
be  not  inaptly  compared  either  to  that  of  the  Jacobson's  organ  of  a 

'  Stud  Mus.  UyiT.  Coll  Uuudee,  vol.  i.  p.  80  (ISdO). 
'  Ilenfeld,  /at*  ciL  p.  ftTjfi. 
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Lizard  in  a  backwardly  displaced  position,  such  as  it  might  have 
come  to  Assome  under  changes  incident  on  the  elongation  of  the 
soout,  or  to  that  of  communication  between  the  bodj  of  this  organ 
and  its  duct — the  latter  having  presumably  disappeared. 

From  the  foregoing  facts  and  considerations,  the  conclusion  seems, 

to  me,  inevitable  that  those  animals  from  which   both   Crocodilia 

and  Mammals  have  descended  must  have  possessed,  among  other 

things,  a  vomer  which  met  the  pterygoids  behind,  and,  like  that  of 

the  Ichtbyopsida  and  lower  Amniota,  extended  to  the  premaxillary 

r^on  in  front, — in  a  word,  the  vomer  of  the  living  Hatteria.    Bora 

has  shown  ^  that  the  Jacobson's  organ  of  the  Lacertilia  is  largely 

supported  upon  the  vomer  ;    did  that  bone  completely  enclose  it,  a 

condition  of  the  parts  essentially  like  that  of  the  bullate  palatine  lobe 

of  Caiman  niger  would  result.      Klein  has  shown  ^  that  whereas  in 

the  Rabbit  the  cartilaginous  sheath  of  Jacobson's  organ  (;c.,  fig.  3) 

is  a  complete  tube  and  its  bony  sheath  an  incomplete  one,  in  the 

Guinea-pig  the  latter  tends  to  form  "  an  almost  complete  capsule  *• 

anteriorly.     In  this,  the  palatine  process  of  the  premaxilla  of  the 

inammal,  assuming  its  apparent  vomerine  homology,  clearly  approx- 

imites  towards  the  condition  of  the  palatine  lobe  of  the  vomer  of 

CaimoM  niger. 

Putting  the  foregoing  facts  and  considerations  together,  the 
probability  that  the  vomer  of  Caiman  niger  may  lodge  a  (perhaps 
modified)  Jacobson's  organ  becomes  very  great  indeed ;  especially  if, 
as  is  sometimes  stated,  that  organ  may "  '*  degenerate  into  a  mere 
air-sinus." 

I  am  fully  alive  to  the  possibility  that,  on  the  grounds  laid  down 
by  Parker,  the  vomer  of  Caiman  niger  may  be  perhaps  a  compound 
•trocture.  I  should  be  exceedingly  grateful  to  anyone  who  would 
procure  me  well-preserved  heads  of  this  animal,  old  and  young, 
for  the  further  elucidation  of  the  questions  raised. 

If  the  characters  and  relationships  of  the  vomer  are  to  be  taken  as 
criteria  of  affinity,  I  need  hardly  point  out  that  the  facts  herein  dealt 
with  indicate  that  the  short-snouted  Alligators,  as  represented  by 
Caiman  niger,  must  be  considered  to  be  the  least  modified  of  living 
Emjdosauria, — the  prevailing  view  to  the  contrary  notwithstanding. 


V.  The  Crocodilian  premaxilla  Cp.m.,  fig.  1)  often  bears  that 
which  might  at  first  sight  be  taken  to  represent  a  palatine  process 
(p.p.) ;  and  the  existence  of  this  spur  of  bone  appears  to  have  been 
generally  overlooked.  It  is  very  variable  in  its  individual  deve- 
lopement,  and  my  own  skulls  of  Crocodilus  palustris  show  that  it 
increases  in  length  with  advancing  age.  It  is  absent  in  Caiman 
lager ;  and,  when  present  in  other  forms,  it  invariably  overlies  the 
ia«3dlla  as  represented  in  fig.  1.     These  facts,  in  conjunction  with 

»  Op.cit.Bd.  V. 

*  Loe.  eit.  pp.  554-555. 

'  Wiedenheim,  Lehrb.  d.  yergl.  Anat.,  Aufl.  2,  p.  400  (1886). 
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those  already  described  (ante,  p.  151)  concerning  its  relationship  to 
the  vomerine  ligament  (Z^.,  fig.  4),  show  it  to  be  a  secondarj 
outgrowth,  arising  in  correlation  with  the  shortening  up  of  the  vomer, 
and  having  little,  if  anything,  to  do  with  the  ptdatine  process  as 
ordinarily  understood. 


VI.  Parker,  in  his  monograph  on  the  development  of  the  skull  in 
the  Crocodilia,  described  *  the  early  diflTerentiation  of  a  basi-mandi- 
bular  cartilage,  such  as  he  had  previously  encountered  '  in  the  embryo 
of  Chelone  viridis.  He  states,  on  the  authority  of  Prof.  C.  Stewart, 
of  the  R.  College  of  Surgeons,  that  in  the  embryo  Crocodile  the 
conjugated  distal  ends  of  the  mandibles  (Meckel's  cartilages)  become 
dilated.  My  friend  Mr.  Boulenger  has  recently  called  attention  in 
tliese  '  Proceedings  *  ^  to  the  existence  of  a  small  bone  in  the  mandi- 
bular symphysis  of  Heloderma ;  and  he  inclines  towards  asso- 
ciating it  with  the  mento-Meckelian  bones,  well  known  to  occur 
in  the  living  Anura.  The  latter  {m,m.,  fig.  8)  arise  as  ossifications 
of  the  Meckelian  cartilages,  and  the  distal  ends  of  those  rods  gene- 
rally unite,  in  these  animals,  to  form  a  prominent  mass  which 
may  exactly  correspond  to  the  symphysial  cartilage  of  Stewart.  I 
have  long  been  familiar  with  the  fact  that  in  some  Anura  (ex.  Hyla 
caruleOf  fig.  8)  this  (m.6.)  may  become  segmented  off  in  the  manner 
of  the  basal  cartilages  of  the  postoral  visceral  arches  of  the  lower 
Ichthyopsida,  and  of  the  cartilage  described  by  Parker  in  the  young 
embryos  of  Crocodilus  and  Chelone ;  it  would  therefore  appear  to  be 
altogether  independent  of  the  mento-Meckelian  bones. 

The  existence  of  this  "basi- mandibular"  element  of  the  mandi- 
bular arch  is  not  without  interest,  in  view  of  the  belief  in  the  serial 
homology  between  the  latter  and  the  postoral  skeletal  arches  ^. 


During  this  investigation  I  have  had  the  good  fortune  to  have  been 
repeatedly  in  conference  with  my  friend  Mr.  Boulenger ;  and  my  best 
thanks  are  due  to  him  for  having,  by  his  valuable  assistance  and 
advice,  rendered  my  task,  in  itself  pleasurable,  doubly  so. 

EXPLANATION  OF  PLATE  XIV. 

Fig.  1.  Crocodilus  palustris.     Median  longitudinal  section  through  nasal  region 

of  dried  skull.     One-third  nat  size. 
Fig.  2.  Caiman  ni^er,  dried  skuU.    A  similar  section  to  fig.  1,  cut  to  the  right 

of  the  middle  line.     One-third  nat  size. 
Fig.  3.  Jjepus  cuniculus.    Dissection  of  inner  portion  of  olfactory  capsule  of  left 

side ;  to  show  the  Tomer  and  other  supporting  elements,  in  relation  to 

the  organ  of  Jacobson.     Twice  nat.  size, 

1  Trans.  Z.  S.  yoI.  xl  p.  280  (1883). 

*  Challenger  Rep.  Zool.  toI.  t  pt.  5,  p.  20  (1880). 
'  Above,  p.  111. 

*  Cf.  Huxley,  Joum.  Anat.  and  Phys.  vol.  x.  pp.  421  &  427  (1876) ;  and 
Parker,  op.  cit.  White  has  rocentlj  recorded  the  exutteni^  of  a  basi-mandi bular 
cartilage  in  Ltemargns  (Anat  Anx.  1890,  p.  2flO). 
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f%.  i  Alligator  misiimppiensis,  juv.  of  1 12  ctntim.  total  leiigth.  Floor  of  olfac- 
tory chamber,  as  seen  from  above,  after  the  reraoral  of  the  olfactory 
mucous  membrane  and  the  underlving  cartilaginous  floor  of  the 
olfiictory  capsule.  (A  portion  of  the  latter,  which  was  left  in  position, 
i«  indicated  at  ns/.)    Nat.  size. 

%  5.  Caiman  niger.  Comparison  dissection  to  fig.  4 ;  dried  skull  only.  One^ 
third  not  sise, 

*%•  &  Alligator  miasistippiensis^juv.  Fremaxillo-maxillary  suture  with  parts 
adjacent,  ventral  aspect.     Three  tirties  not.  size. 

"g-  7.  duman  niger.  Premaxillo-maxillaiy  suture  with  adjacent  parts,  for 
comparison  with  fig.  6.    Ventral  aspect.     One-half  nat.  size. 

%  8.  Hyta  c^rulea.  Mandibular  symphysis,  .  with  related  structures. 
interior  aspect.     Three  times  not.  size. 

Reference  Letters. 


«.;'.  Anterior orificeofJacobson's 

organ, 
tfp.  Orifice     of     Yomerine    sac 

(?  Jacobson's  organ). 
ejt.  Naso-palatine       (Stenson's) 
eanal,   cartilaginous  wall 
of. 
A  Svmphysial  fibrous  pad. 
fp.  rremaxillary  foramen. 
f.pt.  Prepalatine  foramen. 
f*pP\  Postpalatine  foramen. 
fr.  FrontaU 

jc.  Jacobson's  cartilage. 
ig.  Vomerine  ligamenL 
n.h.  Basi-mandibular  cartilage. 
"!.«.  Hento-Meckelian  bone. 
«w.  Maxilla. 
na.  Nasal. 
«./).  Posterior  n ares. 


n.5'.  Septum  nasi. 
«.s".  Alary  cartilage. 
w.«'".  Alary     cartilage,     int-ernal, 

lamina  of. 
ns.f.  Floor       of       cartilaginous 
olfactory  capsule. 
pi.  Palatine. 
pm.  Premaxilla. 

p.p.  Palatine    process    of     pre- 
maxiUa. 
pt.  Pterygoid. 
s.nip.  Maxillo-palatine  suture. 
sn.  Maxillary  sinus. 
vo\  Body  of  vomer. 
vo".  Wing    of     vomer    (osseous 
floor  of  postnarial  portion 
of  olfactory  chamber). 
vo"\  Palatine  lobe  of  vomer. 


2.  On  the  Variation  and  Development  of  the  Leporine 
Sternum.     By  R.  H.  Burne,  B.A.  Oxon.,  P.Z.S. 

[Received  February  17, 1891.] 

The  mammalian  sternum  has  been  shown  by  Ruge^  to  be  entirely 
costal  in  origin.  The  ventral  ends  of  each  pair  of  ribs  come  into 
opposition  and  subsequently  fuse  iu  the  middle  line  to  form,  by 
ossification  and  segmentation,  a  sternebra ;  each  sternebrn  is  a  product 
of  the  pair  of  ribs  immediately  behind  it. 

This  holds  good  for  the  whole  sternum,  with  the  exception  of  its 
nH>8t  anterior  segment  or  manubrium :  that,  although  in  Man  a 
product  of  the  first  two  pairs  of  ribs,  and  therefore  serially  homo- 
logous with  a  couple  of  the  sternehrse,  is  still  further  a  compound 
structure,  for  Goette'  has  shown  that  it  may  embody  (Talpa)  the 
wninant  of  the  episternum  (interclavicle ')  of  the  lower  Vertebrata. 

^  "  tJntertacbg.  U.  d.  Entwickelung^vg.  am  Brustbein/'  Morph.  Jahrbuch, 
PP.S73rf«w.  (1880). 

I  Archiv  (.  Anat.  u.  Phys.,  Bd.  xiv.  p.  563  (1877). 
Howes  has  recently  suggested  that  this  may  be  the  vanishing  vestige  of  a 
*^™«nd»l  archistemum  of  the  Ichthyopsida  (*  Nature/  vol.  xliii.  p.  269,  1891). 
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Buge  has  pointed  out  that  the  xiphisteraum  (processus  ensiformis) 
of  Man  owes  its  origin  to  the  eighth  and  ninth  pairs  of  ribs ;  for  he 
says,  in  the  coarse  of  the  paper  above  referred  to,  ''  das  achte  und 
neunte  Bippenpaar  vom  Sternum  sich  loslosend  ihre  medialen 
Produkte  noch  im  Processus  ensiformis  wiedererkennen  lassen." 

The  Leporine  sternum  usually  consists  of  four  segments,  exclusiye 
of  the  omosternal  and  xiphisternal  ones,  and  it  therefore  follows 
that  that  pair  of  ribs  which  stand  related  and  give  origin  to  the  last 
prexiphisternal  sternebra  is  the  sixth  pair;  and  as  this  is  so  the 
xiphistemum,  on  analogy  to  the  human  subject,  might  be  expected 
to  arise  from  the  seventh  and  eighth  ribs,  one  or  both.  The  seventh 
pair  of  ribs  ultimately  break  loose  and  approximate  in  the  ventral 
middle  line. 

Not  unfrequently,  in  both  Rabbits  and  Hares,  there  is  an  extra 
sternebra  intercalated  behind  the  sixth  (=  fourth  sternebra  as 
ordinarily  enumerated),  and  the  occurrence  of  this  structure  (figs. 
A-F,  p.  161)  has  not  previously  been  recorded. 

This  extra  sternebra  is  invariably  displaced  dorsally ;  the  lower 
ends  of  the  seventh  pair  of  ribs  pass  over  its  ventral  surface  and 
meet  in  the  middle  line,  repeating  as  it  were,  in  regard  to  it,  those 
relationships  which  they  more  normally  bear  to  the  head  of  the 
xiphistemum. 

The  sternebra  in  question  always  lies  behind  the  sixth  pair  of 
rihs ;  these  are  attached  to  the  synchondrosis  between  the  sixth  and 
tiie  extra  sternebra  (VII),  wherefore  the  latter  would  appear  to  be 
derived  from  the  seventh  pair  of  ribs. 

This  seventh  sternebra  is  very  variable  in  size,  presumably  as  the 
result  of  variation  in  degree  of  absorption.  It  is  probably  not  un- 
common, for  of  thirteen  fully  ossified  Leporine  sterna,  which  I  have 
examined,  six  possessed  it  in  some  form,  and  although  in  one  case 
somewhat  minute,  it  was  yet  distinctly  recognizable. 

Figs.  A-G  represent  a  series  of  fully  formed  sterna.  In  figs.  A, 
B,  C,  D,  £  the  extra  sternebra  (S.  VII)  will  be  seen  to  be  represented 
more  or  less  by  bone ;  but  in  fig.  F  it  is  only  present  in  cartilage, 
and  in  fig.  G  it  is  not  present  at  all. 

In  rare  cases  the  two  portions  of  the  primitive  cartilages  from 
which  this  sternebra  is  derived  may  be  found  still  more  or  less  un- 
united, a  distinct  groove  being  recognizable  upon  its  dorsal  surface 
(fig.  F).  I  have  found  this  to  be  so  in  animals  possessed  of  an 
otherwise  fully  formed  and  ossified  sternum.  Be  the  individual 
conditions  what  they  may,  the  seventh  pair  of  ribs  invariably  meet 
in  the  ventral  middle  line,  and  are  in  no  way  attached  at  the  sides 
of  their  intersternebra  as  are  the  ribs  in  front  of  them. 

Turning  now  to  the  development  of  the  seventh  or  "extra" 
sternebra.  The  earliest  stage  in  its  formation  which  I  have 
observed  was  in  an  embryo  Rabbit  3  cm.  long.  At  this  age  (fig.  I) 
the  median  cartilages  of  the  sternum  had  only  fused  at  their 
anterior  ends ;  the  first  seven  pairs  of  ribs  were  joined  to  them, 
but  the  rest  floated  free.  The  costal  segments  related  to  each  pair 
of  ribs  had  manifestly  been  formed  each  in  the  same  way,  the  only 
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^^^  of  itema  of  Lejms  cuniculus  showing  absorption  of  the  seventh 
stemebra  (dorsal  aspect).    Nat.  size. 

'  ^f  D,  E  show  the  seTenth  stemebra  ossified ;  F,  the  seventh  stemebra 
^^ly  represented  in  cartilage  (the  two  halyes  had  not  as  yet  oompletelj 
^iiaed);  Q,  normal  sternum;  H,  side  view  of  sternum,  uiowing  dorsal 
dispUoement  of  the  seventh  stemebra ;  I,  sternum  of  embryo  of  3  cm. 
^Hal  length ;  J,  horizontal  longitudi!ial  section  of  sternum  of  embryo  of 
•  cm.  total  length  ;  E,  longitudinal  section  of  sternum  of  embryo  of  11 
^.  total  length ;  L,  sternum  of  embryo  of  same  age. 
^  i  letters :  /,  fontanelle ;  pe.,  ensiform  process ;  S.  V-VIII,  stemebrse. 
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apparent  difference  being  that  the  seyenth  was  smaller  than  the 
others.  This  seventh  sternebra  may  thus  be  regarded  as  arising 
from  the  seventh  pair  of  ribs»  just  as  the  other  stemebroe  do  from 
the  ribs  in  front,  and  as  having  a  like  morphological  value  with  the 
former. 

In  the  next  stage  (7  cm.  long,  fig.  J,  p.  1 6 1 )  the  sternum  had  begun 
to  ossify,  centres  of  ossification  being  present  in  the  xiphistemnm 
and  in  all  the  stemebrae  except  the  seventh ;  this  structure,  however, 
was  still  clearly  present,  although  only  represented  in  cartilage. 

The  seventh  sternebra,  in  comparison  with  those  remaining,  is  of 
the  same  size  as  in  the  previous  stage.  In  sterna  of  this  age  the 
seventh  pair  of  ribs  have  already  begun  to  approximate  ventrad  of 
their  sternebra,  their  lower  extremities  reaching  nearly  halfway  to 
the  middle  line.  Thus  far  the  growth  of  the  sternum  has  been 
regular  and  uniform,  with  the  exception  of  the  lack  of  ossification  in 
the  seventh  sternebra ;  but  about  this  time  the  stemebrae  begin  to 
grow  unequally,  and  consequently  to  manifest  slight  differences  in 
their  proportions  (figs.  K,  L).  The  gap  between  the  sixth  and 
seventh  pairs  of  ribs  is,  at  this  stage,  usually  shorter  than  in  the 
earlier  ones;  but  occasionally  these  ribs  are  separated  by  a  gap 
(fig.  L),  indicating  that  the  seventh  sternebra  is  still  in  process 
of  growth.  In  none  of  these  specimens  was  there,  however,  any 
sign  of  ossification  in  the  seventh  sternebra,  although  in  all  the 
other  stemebrae  it  was  much  more  pronounced  than  before. 

The  points  of  the  seventh  pair  of  ribs  had  in  all  cases  approached 
much  nearer  the  middle  line  than  at  the  earlier  stages. 

In  Rabbits  just  bom  (14-15  cm.)  the  most  noticeable  feature  is 
the  apposition  of  the  lower  extremities  of  the  sixth  and  seventh  pairs 
of  ribs,  the  latter  having  by  this  time  met  in  the  middle  line.  None 
which  I  examined  showed  any  trace  of  an  ossific  centre  between  the 
sixth  sternebra  and  the  xiphistemum. 

It  has  been  seen  that  in  all  3  cm.  embryos  the  seventh  costal 
segment  is  formed  from  the  seventh  pair  of  ribs,  in  the  same  way  as 
are  the  other  costal  segments  from  their  respective  ribs,  and  there- 
fore it  has  morphologically  the  same  value  as  each  of  those  more 
normally  present ;  it  is,  however,  somewhat  smaller  than  the  other 
segments.  We  may  therefore  assume  that  in  all  cases  the  seventh 
sternebra  is  invariably  present  at  an  early  age  and  that  it  differs  only 
from  its  fellows  in  size. 

All  segments  of  the  sternum  appear  now  to  grow  uniformly ;  for 
in  all  7  cm.  embryos  the  seventh  sternebra  is  relatively  of  the  same 
size  as  in  the  previous  stage ;  but  it  is  still  cartilaginous,  all  the 
others  being  now  ossified.  So  far  all  the  stema  of  the  same  age  are 
much  alike;  but  in  1 1  cm.  embryos  the  seventh  sternebra  is  usually 
shorter  in  comparison  with  its  fellows  than  in  the  earlier  stages, 
although  in  some  cases  it  is  still  of  moderate  size.  Those  in  which 
it  was  tihort  I  take  to  be  the  more  normal,  the  seventh  sternebra 
having  developed  with  the  rest  to  a  certain  extent,  and  then,  when 
the  embryo  was  about  8  or  9  cm.  long,  having  ceased  to  grow :  the 
xiphistemum  and  sixth  sternebra,  as  they  increase  in  size,  grow  over 
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this  minate  half-developed  cartilaginous  seventh  sternehra  and,  as  it 
»«re,  blot  it  out.  Thus  there  would  be  left  the  more  familiar  form 
of  sternum  with  no  trace  of  anything  between  the  sixth  sternehra 
^  the  xiphisternum. 

The  following,  as  compared  with  the  above,  are  the  stages  in 
"'^^orphosis  of  the  permanently  seven-segmented  type.  After 
fhe  embryo  has  reached  a  length  of  7-8  cm.  the  seventh  sternehra, 
in8tead  of  ceasing  to  grow,  as  in  the  more  familiar  form,  continues  to 
"0  so  for  a  longer  or  shorter  time.  The  growth  of  this  sternehra 
^ns  to  stop  at  different  ages  in  different  individuals  ;  at  a  some- 
what later  stage  ossification  sets  in,  more  or  less  strongly,  forming 
'D  some  cases  a  large  bone  (fig.  A),  in  others  merely  a  minute 
nodale  (fig.  E) ;  in  others,  again,  ossification  never  occurs  at  all, 
1  tod  the  sternehra  persists  as  cartilage  (fig.  F). 

\  Prom  the  foregoing  it  may  be  justly  inferred  that  at  some  past 

I  date  the  Leporine  sternum  consisted  of  eight  sternebrae  (the  xiphi- 

'^um  being  counted   as   one),  and  that  afterwards,   for   some 
1  ^nown  reason,  the  seventh  pair  of  ribs  became  detached  and  grew 

y  "orward  over  the  ventrRl  surface  ^ 

■  .  The  place  of  the  seventh  sternehra  having  been  thus  usurped  by 

y  ^*  ribs  which  gave  rise  to  it,  the  latter  (degradation  following 

*  ^^J^e)  apparently  began  gradually  to  disappear,  until  there  was 

I  y^i'zed  the  condition  in  which  we  now  find  it,  t.  e.  that  of  maximum 

/  worption. 

'  *  hese  facts  are  not  only  interesting  in  themselves,  but  they  throw 

^^  iipon  the  origin  of  the  xiphisternum.  For  if  it  be  granted  that 
'^'^  sternehra  arises  from  the  pair  of  ribs  immediately  behind  it,  the 
^^t  sternehra  would  be  the  derivative  of  the  sixth  pair  of  ribs,  the 
/  T^'^th  when  present  of  the  seventh  pair,  and  therefore  the  eighth 
^^P^iitemum)  of  the  eighth. 

^^^^«  Leporine  xiphisternum  would  thus  appear  to  be  not  (as  the 
J?^^  of  it  in  ordinary  would  suggest)  different  in  origin  from  that 
f  -^Vt^jj^  l)iit^  on  the  contrary,  homologous  with  it — at  any  rate  as 
lj^^^  concerns  its  origin  from  the  eighth  pair  of  ribs.  I  have  not 
ill  **^  able  to  ascertain  whether  the  ninth  pair  of  ribs  takes  any  part 
t  *J^a  formation  as  it  does  in  that  of  Man,  but  it  seems  not  impro- 

^^  that  it  may  do  so. 
j^^*^f)ther  variation  of  some  slight  interest  occurs  in  the  xiphi- 
j^  I^^Vim :  this  structure  is  occasionally  seen  to  be  forked,  a  fonta- 
_*'^  being  contained  between  the  prongs  (cf,  fig.  A).  This  split 
JTvpls  in  a  minor  degree  the  phenomenon  of  the  "cleft  sternum" 
•  *  known  to  occasionally  occur  in  the  human  subject*.  The  groove 
^^*ie  seventh  sternehra  in  fig.  F  is  probably  an  example  of  the 
!^*^e  failure  to  unite,  but  to  a  still  less  marked  degree.  Both 
^^^  specimens  vnll  bear  comparison  with  the  Cetacean  sternum, 

_^^^^bere  teems  to  be  an  inclination  on  the  part  of  all  the  ribe  to  do  this,  their 
^^^ilation  with  the  sternum  being  much  more  ventral  than  dorsal. 
(\cf^'  Turner,  "  Description  of  a  Cleft  Sternum,"  Joum.  Anat,  &  Phys.  p.  103 
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of  which  Parker*  remarks:  "There  is  an  oval  fontanelle  (sach  as 
is  common  in  Lizards)  in  the  prsestemum  and  a  large  part  of  the 
mesosternum,  and  the  hinder  part  of  the  prsestemum  is  occupied  by 
the  primordial  fissure." 

This  inquiry  has  been  carried  out  in  the  Biological  Laboratory  of 
the  Royal  College  of  Science,  South  Kensington,  at  the  suggestion 
of  my  teacher.  Prof.  G.  B.  Howes ;  and  to  him  my  sincere  thanks 
are  due  for  his  help  and  supervision. 

The  features  noted  apply  equally  to  both  the  Rabbit  (Lepus  cuni- 
culus)  and  Hare  {Lepus  timidusj:  no  differences  of  fundamental 
importance  being  recognizable  between  them. 


3.  On  the  Muscicapine  Genus  Chasiempis,  with  a  Description 
of  a  new  Species.     By  Scott  B.  Wilson,  P.Z.S. 

[B«oeived  January  31,  1891.] 

I  propose  in  the  present  paper  to  state  briefly  the  distinctions 
between  the  various  species  of  this  interesting  genus  of  Flycatchers 
which  are  to  be  found  inhabiting  the  various  islands  of  the 
Hawaiian  group,  and  this  object  will,  I  think,  be  greatly  furthered 
by  a  key.  In  drawing  this  up,  I  have  to  some  extent  followed  that 
given  by  my  friend  Dr.  Stejneger  (Proc.  U.  S.  Nat.  Mus.  1887, 
p.  87),  and  I  should  also  mention  here  that,  quite  recently,  I  sent 
him  a  series  of  the  different  species  in  my  collection,  with  the  idea 
of  ascertaining  his  opinion  on  some  difficult  points.  Dr.  Stejneger 
kindly  answered  me  very  fully,  and  I  am  glad  to  say  that  our  views 
are  nearly,  if  not  quite,  in  accord  on  the  subject. 

Graf  Hans  von  Berlepsch  was  kind  enough  to  send  me  a  short 
time  since  a  paper  of  his  on  Chasiempis,  containing  a  good  coloured 
figure  of  one  species.  I  do  not  agree  with  the  conclusions  at  which 
he  arrives,  and  think  that  they  are  partly  due  to  the  insufficient 
material  he  had  to  work  upon ;  for,  though  the  collection  upon 
which  he  based  his  observations  is  rich  enough  as  regards  the 
number  of  specimens,  but  one  island — Oahu — seems  to  be  repre- 
sented in  it.  I  shall  comment  at  length  on  this  paper  in  the  Part  of 
my  '  Birds  of  the  Sandwich  Islands '  which  deals  with  Chasiempis, 
merely  stating  here  that  Graf  von  Berlepsch  unites  Chasiempis  tidg- 
wayi,  Ch,  ibidis,  Ch,  sclateri^  and  Ch,  gayi  under  the  head  of 
Chasiempis  sandwichensis^  and  is  of  opinion  that  his  series  of  skins 
bears  this  out.  As  will  be  seen  further  on,  my  views  are  very 
different  from  his,  but  are  more  probably  correct,  as  I  have  had 
specimens  from  the  different  islands  for  comparison,  while  he  had  to 
rely  in  a  great  measure  on  figures  and  descriptions. 

Another  article  which  must  be  referred  to  is  that  by  Dr.  Sclater, 
**0n  the  Muscicapine  Genus  Chasiempis'*  (Ibis,  1885,  p.  17),  a 

'  W.  K.  Parker,  Raj  Society's  Monograph  on  the  Shoulder-girdle  and 
Sternum  in  Vertebrates,  p.  217.  Cf,  also  Flower,  *  Osteology  of  Mammalia,* 
pp.  99,  100,  figs.  37,  39. 
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PH^  by  which  the  iuvestigatioQ  of  this  difficult  genas  has  been 
^Uy  promoted.  Dr.  Sclater  gives  two  coloured  figures,  fig.  1 
^g  taken  from  one  of  the  two  specimens  obtained  by  the 
^^lenger'  Expedition  at  Hilo,  Hawaii,  in  August  1875;  while 
%  2  is  from  a  skin  obtained  by  Dr.  Sclater  from  Verreaux  of  Paris, 
•J^J  presented  to  the  British  Museum.  These  two  specimens  he 
figures  under  the  name  of  Chanempis  sandwicheMis,  taking  them  to 
^  the  male  and  female  of  the  same  species.  He  also  considers 
^^hesimpis  sclateri  of  Ridgway  to  be  identical  with  fig.  2. 

However,  as  the  material  I  have  had  to  work  upon,  though  of 
I>rgf  extent,  is  in  some  ways  incomplete,  I  do  not  feel  justified  in 
Kiving  my  conclusions  as  final ;  nor  does  Dr.  Stejneger,  as  the  fol- 
lowing extract  from  his  letter  to  roe  will  show.  He  says,  "  I  consider 
taat  my  conclusions  are  only  provisional ;  and  also  that  they  are  the 
only  ones  that  can  be  properly  drawn  up  from  the  material  at  my 
^position  now ;  .  .  .  .  additional  material  might  alter  my  views 
wnsiderably." 

On  one  point,  however.  Dr.  Stejneger  and  I  are  quite  decided — the 
"^s  of  one  of  the  species  inhabiting  Oahu.  This  is  distinct  beyond 
^J  doubt ;  and,  being  so,  I  have  named  it  after  my  friend  Mr. 
*'*nei8  Gray,  of  Makaweli,  a  gentleman  whose  knowledge  of  the 
ATifaont  of  his  native  islands  is  very  considerable  and  to  whose 
^istance  I  owe  much  of  my  success  whilst  exploring  the  island  of 

I  will  now  give  a  short  description  of  the  chief  distinctive 
cbracters  of  Chasiempis  gayi. 

Chasiempis  gayi. 

Breast  brown,  streaked  with  black;  tail-feathers  with  white 
markings  occupying  only  half  the  extent  they  do  in  Gh,  ridgwayi, 
though  graduated  in  size  from  the  outer  feathers  in  the  same 
inanner;  bill  bluish  black,  broader  at  the  base  and  stouter  generally 
than  in  any  other  species  of  the  genus. 

Hab.  Oahu. 

Provisional  Key  to  the  genus  Chasiempis. 

a^  Wing-markings  pure  white.    Bill  bluish  black. 

hK  Upper  parta  of  the  body  deep  smoky  grey Ch.  dolei,  Stejn. 

^.  rpper  parts  of  the   body  Drown ;    forehead, 

crown  of  the  head,  and  breast  bright  chestnut.  Ch.  ri^^wii/i,  Stejn. 

[Ibis,  1885,  pi.  i.  fig.  1.] 

^.  Breast  brown,    streaked    with   black ;    white 

markings  on  the  tail-feathers  occupying  only 

about  half  the  extent  they  do  in  Ch.  ridgway i ; 

bill  stouter  and  broader  at  the  base  than  in 

any  other  spedea  Ch.gayi,B^.xioy, 

«*.  Wing-iuarkings  tawny,  or  *'  ferruginous  white." 

Bill  hom-oolour,  yellow  towards  the  base  of  the 

nuuidible. 

fV  Brfast  light  tawny  with   no  trace  of  black; 

upper  parts  of  the  body  bright  tawny,  as  also 

are  the  sides  of  the  head  and  ear-coverts ; 
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rump,  flanks,  and  under  tail-oorerts  bright 

tawny Ck,  sclateri^  Bidgw. 

c*.  Breast,  rump,  and  flanks  lighter  tawnj  than  in 
the  preceding  species ;  under  tail-ooTerts  white, 
rery  slightly  tinged  with  tawny.     Dimensions 

smaller  than  the  preceding  species Ch.  ibidis,  Stejn. 

[Ibis,  1885,  pL  i.  fig.  2.] 

It  thus  follows  that  there  are,  so  far  as  is  at  present  known,  five 
species  of  Chasietnpis  inhabiting  the  Sandwich  Islands  : — 


1.  Ch.  dolei,  Stejneger. 

2.  Ch,  sclateri^  Ridgwaj. 

3.  Ch.  gayi^  Wilson. 

4.  Ch.  ibidU,  Stejneger. 

5.  Ch.  ridgwayi^  Stejneger.      Hawaii. 


Kauai. 
Oahu. 


Dr.  Stejneger  inclines  to  the  belief  that  there  still  remains  a  sixth 
species,  a  fonii  with  tawny  wing-markings,  the  Sandwich  Flycatcher 
of  Latham  {Ch.  sandwichensia  of  Gmelin),  the  real  habitat  of  which 
may  be  one  of  the  islands  between  Hawaii  and  Kauai.  His  reason 
for  this  theory  is  that  Latham's  description  of  the  Sandwich 
Flycatcher,  Ch.  sandwichensis,  which  is  plainly  that  of  a  species  with 
tawny  wing-markings,  does  not  agree  in  detail  with  that  of  either  Ch. 
Mclateri  or  Ch.  ibidis.  In  his  letter  to  me  he  further  says  "  that  you 
did  not  find  it  there  (on  Hawaii)  may  be  due  either  to  it  haying 
become  exterminated,  or  to  a  particular  misfortune  of  yours  in  not 
coming  across  it  during  your  stay  on  that  island." 

I  have  in  my  collection  four  specimens  from  Hawaii  with  tawny 
wing-markings,  but  these  I  take  to  be  immature  examples  of  Ch. 
ridgwayi.  Dr.  Stejneger,  however,  may  be  right,  but  this  is  a 
question  I  hope  will  be  satisfactorily  solved  by  the  time  the  part  of 
my  '  Birds  of  the  Sandwich  Islands '  including  this  genus  appears. 


4.  Description  of  a  new  Species  of  the  Genus  Himationehom 
the  Sandwich  Islands.     By  Scott  B.  Wilson,  F.Z.S. 

[Becetred  January  31, 1891.] 

I  herewith  give  a  brief  description  of  a  new  species  of  Himatione, 
based  on  a  single  specimen  which  I  obtained  in  the  district  of  Kula 
on  the  island  of  Maui,  in  July  1 888.  I  may  mention  that  I  killed 
it  and  an  immature  example  of  Himatione  aanguinea  at  one  shot. 
I  have  named  it  after  my  friend  Mr.  Dole,  whose  name  is  so  well 
known  amongst  those  ornithologists  that  have  studied  the  Hawaiian 
Avifauna. 

Himatione  dolei,  sp.  nov. 

Crown  of  the  head  grey,  shading  into  dull  brown-pink,  which  is 
tinged  on  the  sides  with  dull  red  ;  rest  of  the  upper  parts  dusky  brown 
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mottled  with  greenish  buff ;  beneath,  the  throat  and  breast  grey, 
the  tips  of  the  feathers  brown  ;  belly  greenish  buff,  shading  off  into 
vkite  on  the  under  tail-coverts ;  wing-quills  and  tail  black,  the 
fonner  edged  outwardly  with  a  narrow  line  of  white ;  wing-coverts 
uhI secondaries  black,  edged  with  brown- pink  ;  irides  dark  hazel; 
bill  ind  feet  horn-colour. 

DimmUms.  Total  length  5*20  inches,  wing  3' 10,  tail  2'20, 
colmen -55,  tarsus  1-5. 

Hab,  Maui. 


5.  On  British    Remains    of    Homceosaurus,  with  Remarks 
on  the  Classification    of    the    Rhynchoeephalia.      By 

G.  A.  BoULENGER. 

[Beceived  February  3, 1891.] 

The  specimen  which  I  have  the  pleasure  of  exhibiting  before  the 
^«ty  is  the  greater  portion  of  the  left  ramus  of  a  mandible  which 

Fig.l. 


^  Mandibular  noiuB  of  Hamaosaurus  major  (specimen  in  the  College  of 
°^rgeonfl)  and  H.  maximiliani  (after  v.  Ammon).    Natural  size. 

^'^cxcept  in  the  larger  size, with  that  of  Homceosaurus  maximilianij 

.'T*  Mey.\  an  Upper  Jurassic  Rhynchocephalian  Reptile,  remains 

about  hiilf  a  dozen  individuals  of  which  are  known  from  Bavaria. 

u«  chief  interest  of  this  specimen  lies  in  its  being  believed  to  be 

,5.  ▼.  Meyer,  Jahrb.  Miner.  1847.  p.  182,  and  Faun.  d.  Vorwelt,  Rent. 
^7<^.  Schief.  p.  101,  pi.  xi.  (1860). 
^' ».  Ammon.  Abb.  bayer.  Akad.  xv.  p.  499,  2  pis.  (188f)). 
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Britbh,  having  been  fonnd  along  with  other  unnamed  fossils  from  this 
conntrj  in  the  Museum  of  the  Colleee  of  Surgeons.  I  have  submitted 
the  specimen  to  my  colleague  Mr.  Etheridge,  who  was  so  kind  as  to 
examine  the  matrix  and  have  a  section  of  it  prepared,  and  he  informs 
me  that  the  fossil  is  in  all  probability  from  the  Forest  Marble,  Bath 
Oolite,  of  Chippenham  or  Corsham,  "Wiltshire.  Mr.  A.  Smith 
Woodward,  for  whose  kind  advice  I  likewise  applied,  on  beinjc'^Bhown 
the  specimen  at  once  produced  another,  a  left  maxillary  showing 
its  inner  aspect,  of  what  I  believe  to  be  probably  the  same  animal, 
but  surrounded  by  a  very  different  matrix.  This  specimen,  recently 
acquired  for  the  British  Museum  from  Mr.  P.  Rufford,  was  obtained 
in  the  Purbeck  beds  of  Swanage,  Dorsetshire  ;  it  bears  the  Museum 
Register  No.  R.  1765,  had  been  identified  by  Mr.  Woodward  as 
Rhynchocephalian,  and  was  most  courteously  placed  by  him  at  my 
disposal  for  examination. 

The  left  ramus  in  the  Museum  of  the  College  of  Surgeons  is 
imperfect  anteriorly,  but  the  missing  portion  cannot  have  been  great, 
as  may  be  deduced  from  the  condition  of  the  teeth,  of  which  there 
are  seven,  gradually  decreasing  in  height  from  back  to  front,  so 
that  the  symphysial  end  of  the  mandible  must  have  had  a  sharp, 
nearly  straight  edge,  as  we  know  to  be  the  case  in  ffotnceosattrus. 
The  coronoid  process  is  perfectly  preserved,  triangular,  its  height 
nearly  equalling  that  of  the  jaw.  The  postcoronoid  portion  is  lost, 
but  has  left  its  impression  on  the  stone,  and  it  agrees  with  the  corre- 
sponding part  in  Homceosaurus,  differing  in  its  shortness  from  SpAe- 
nodon.  The  bone  is  of  a  dark  brown  colour.  The  length  of  the 
entire  mandibular  ramus  must  have  been  about  35  millim.,  as  against 
25  in  JET.  maximUiani.  In  this  respect  it  agrees  with  the  specimen 
from  the  Kimmeridgian  of  Hanover  described  by  Struckmann^ 
There  is  no  doubt,  in  my  opinion,  that  the  larger  size  of  the  Hanover 
specimen  is  not  to  be  attributed  to  age,  considering  the  state  of  the 
dentition  in  the  typical  H.  maximtliani,  which  indicates  an  adult 
animal ;  and  as  I  can  find  no  difference  between  the  Hanover  speci- 
men and  the  mandible  described  above,  I  propose  to  designate  them 
both  as  H,  major.  Comparison  cannot,  unfortunately,  be  instituted 
with  Sapheosaurus,  H.  v.  Mey.,  which  agrees  very  nearly  in  size,  but 
of  which  the  mandible  and  the  alveolar  border  of  the  maxillary  are 
still  unknown. 

As  regards  the  systematic  position  of  Homceosauru9y  there  can  be  no 
doubt  that  it  stands  in  close  relation  to  the  living  Sphenodon,  from 
which  it  differs,  however,  in  three  important  points,  viz.  the  absence 
of  the  ectepicondylar  foramen  in  the  humerus,  the  absence  of  uncinate 
processes  to  the  ribs,  and  the  absence  of  intercentra  or  hypapophyses 
between  the  dorsal  vertebrse,  to  which  characters  a  fourth  may  pro- 
bably be  added,  viz.  the  fuller  ossification  of  the  vertebral  centra, 
which  appear  to  be  less  deeply  excavated  at  either  end  than  in  Sphe- 
nodon,  AH  these  cliaracters,  except  the  absence  of  uncinate  processes, 
may  be  regarded  as  indicating  a  higher  development  in  the  Rhyncho- 
cephalian line.  I  hold  that  of  the  two  most  recent  writers  on  the 
'  Zeitschr.  deutsch.  geol.  Ges.  xxv.  p.  249,  pi.  vii.  (1873). 
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dudficitioD  of  the  Rhynchocephalia,  Lydekker  ^  and  Zittel  ^  the 
fonner  has  overrated  the  importance  of  these  characters  in  assigning 
to  Hcmm$mini4  and  allies  the  rank  of  a  suborder,  opposed  to  Sphe- 
smAmb,  Rhffnchasaurvs,  and  Hyperodapedon ;  while  the  latter  has 
mdf ntted  their  importance  in  uniting  Homccosaurus  and  Sphenodon 
in  one  and  the  same  family.  Homceosaums  deserves  to  stand  as  the 
Cjpe  of  a  distinct  family*  in  the  immediate  neighbourhood  of  the 
EgtterUdat  to  which  it  is  more  nearly  related  than  to  the  Rhyncho- 
samrida  or  than  are  the  latter  to  the  HatieriicUe. 

The  dassifications  of  the  two  authors  above  referred  to  differ  as 
follows: — 


1.  Lydckker. 


Ord.  Bhynofaooephalia 


Subord.  Homceosauria 


Suboid.  Sphenodontina 


'Fam.  HomcMsaurida, 
Pleurosattrida. 
TeUrpeUda. 
Sphenodcmtidm, 
Bhynchosaurida. 


Old.  Protorosanria    „     Proteroaaurida. 

Cktn^aosaurus  is  not  mentioned,  but  forms  a  third  Suborder 
(SimocdoMuria)  of  the  Rhynchocephalia  in  the  author's  more  recent 
Manual  \ 

2.  ZriTEL- 

Subo^  Ebyncboeephaliaa.  .  {  ^^^  f^jT^l^. 

Ord.  I  (     „    ProterosauridiB. 

^Tncfaooephalia  1  Subord.  Proganosauria ,,    Mesosaurida. 

y  I     „     Champtosaurida, 

Both  these  arrangements  appear  to  me  unsatisfactory.  The  Prote- 
rotaaria  are  allowed  ordinal  rank  by  Lydekker  merely  provisionally 
and  "  in  deference  to  the  views  of  Prof.  Seeley."  But  liis  definition 
of  the  Order  is  not  diagnostic,  for  such  characters  as  *'  Cervical  Ter- 
tebrae  much  elongated"  and  "  Posterior  caudal  vertebrae  with  divided 
neural  spines  '*  can  certainly  not  be  meant  to  characterize  an  Order. 
As  to  the  latter  character  in  particular,  I  have  to  remark  that  it 
occurs  in  certain  Lacertilia,  and  is  particularly  marked  in  a  genus 
which,  one  would  think,  might  not  have  escaped  notice.  I  now  ex- 
liibit  a  skeleton  of  Lacerta  ocellata,  with  the  object  of  showing  the 
curions  division  of  the  neural  spine  of  some  of  the  caudal  vertebrae 
(%•  2,  p.  170)  ioto  an  anterior  and  a  posterior  part,  as  believed  to 
he  characteristic  of  the  Proterosauria.  In  the  specimen  exhibited, 
the  caudal  vertebrae,  from  the  9th  to  the  19th  inclusively  (the  rest  of 
the  tail  being  regenerated),  bear  two  neural  spines,  the  anterior 
directed  obliquely  forwards,  the  posterior  directed  obliquely  back- 
wards. Both  are  processes  of  the  posterior  moiety  of  the  vertebra 
(Uie  caudal  vertebrae  of  these  and  other  fragile-tailed  Lizards  being 
divided  into  two),  thus  showing  that  the  division  of  the  spine  has 

»  Cat  FoM.  Kept  i.  p.  290  (1888). 

»  Handb.  Pal.  iii.  p.  583  (1889). 

^  Nicholson  and  Lydekker,  Man.  Pal.  ii.  (1889). 
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nothing  to  do  with  the  diyision  of  the  vertebra.  I  have  also  noticed 
a  less  complete  division,  or  rather  bifdrcation,  of  the  caudal  neural 
spines  in  Agama  bibronii.  The  specimen  further  shows  very  clearlj 
the  paired  intercentral  hypapophyses  at  the  base  of  the  tail,  to 
which  attention  was  called  by  me  at  a  previous  meeting  ^ 

Returning  to  the  classification  of  Lydekker,  I  can  only  repeat 
what  I  have  said  above  as  to  his  division  of  the  Rhynchocepbalia 
into  two  suborders  Homceosauria  and  Sphenodontifia,  that  the  only 


Fig.  2. 


Lateral  Tiew  of  middle  caudal  vertebraf,  and  lower  view  of  second  sacral  and 
three  anterior  caudal  vertebne  of  Lacerta  ocellata.    Twice  natural  size. 


diagnostic  differences  revealed  by  the  definitions  are  that  in  the 
former  the  preemaxillaries  apparently  do  not  form  a  beak  and  the  ribs 
have  no  uncinate  processes,  whilst  in  the  latter  the  preemaxillaries 
form  a  more  or  less  deflected  beak  and  the  ribs  have  uncinate 
processes.  These  characters,  even  if  well  founded,  would  be  insuf- 
ficient for  subordinal  separation ;  but  they  are  not  exact,  for  it  is 
well  known  that  Sphenodon  has  preemaxillary  teeth ;  it  is  therefore 

'   See  above,  p.  114. 
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incorrect  to  speak  of  a  heak,  and  there  is,  I  think,  no  evidence  of  the 
existence  of  uncinate  processes  in  Hyperodapedom. 

^ttel's  method  differs  from  Ljdekker's  in  this  respect,  that  he 
entirely  ahstains  from  deBning  his  suborders.  We  are  therefore  left 
to  guess  how  the  Proganosauria  differ  from  the  Rhynchocephalia 
9ensu  stricto,  and  for  what  reason,  for  instance,  the  Champsotaurida 
are  placed  in  the  former  group  rather  than  in  the  latter.  Then,  again, 
as  the  Proierosauridte  are  included  in  the  Proganosauria,  why  is  the 
latter  term  employed  in  preference  to  the  name  Proterosauria,  which 
has  priority  ?  It  is  true  this  is  but  one  instance  out  of  many  of 
ZitteFs  disregard  of  the  rules  of  nomenclature.  But  does  this  group 
Proganosauria,  originally  founded  upon  Stereostemumy  Cope, which  is 
now  generally  accepted  to  be  synonymous  with  Mesosaurus,  Gerr., 
really  belong  to  the  Rhynchocephalia?  This  is  a  matter  of  con- 
siderable difficulty  to  decide,  because  the  two  essentially  distinctiye 
characters  separating  the  Plesiosauria  from  the  Rhynchocephalia,  in 
the  wide  sense  in  which  I  would  take  these  Orders,  yiz.  the  mode  of 
implantation  of  the  t«eth  and  the  presence  or  absence  of  a  lower 
zygomatic  arch  in  the  skull,  are  not  shown  by  the  remains  of  Meso- 
saurus  at  present  known.  But  considering  other  characters,  such  as 
the  remarkable  thickness  of  the  ribs,  the  shape  of  the  skull  and  teeth, 
the  absence  of  claws,  I  cannot  but  agree  with  Seeley  and  Lydekker 
in  regarding  Mesosaurus  as  an  early,  generalized  form  of  the  Notho- 
saurs,  which  gradually  pass  into  the  long-necked,  marine  Plesiosaurs. 
The  Proganosauria  would  nevertheless  have  to  be  considered  as  allies 
of  the  early  Rhynchocephalia,  from  which  they  diverged  in  the 
Plesiosaurian  direction,  the  Plesiosauria  being,  as  I  think  all  will  now 
admit,  closely  connected  with  the  Rhynchocephalia.  The  point  as 
to  whether  Mesosaurus  should  be  incorporated  into  the  one  or  ihe 
other  of  these  two  orders  can  only,  I  repeat,  be  decided  on  a  precise 
knowledge  of  the  temporal  arches  and  the  dentition. 

As  regards  the  grouping  of  the  Rhynchocephalian  families,  I 
hold  that  the  Champsosauridte  should  not  be  placed  in  a  suborder 
apart  from  the  true  Rhynchocephalia,  and  less  still  together  with 
PaUBohatteria  and  Proterasaurus ;  and  that  the  latter  genera  well 
deserve  to  rank  as  separate  families.  In  fact,  it  seems  to  me  that  the 
only-satisfactory  arrangement  of  the  Rhynchocephalia,  on  the  basis  of 
our  present  knowledge,  may  be  expressed  in  the  following  synopsis. 
Forms  of  which  we  know  too  little,  such  as  Telerpeton,  Sauroster- 
iittiN,  &c.,  are  necessarily  omitted. 


Order  RHYNCHOOEPHALU. 

Subord.  1.  Proterosauria. 

Each  transTene  Begment  of  the  plastron  composed  of  numerous  pieces. 
Pubis  and  ischium  plate-like.    Fifth  metatarsal  not  modified. 

VertebrsB  oonically  excavated  at  either  end,  with 
jpersistent  notocbord,  all  with  interTertebral 
hypapophjses ;  limb-bones  without  condyles ; 
h  uroerus  with  entepicond j  lar  foramen  1.  PalwohcUteriida. 


172  MR.  P«  B.  BVDDARD  ON  AN  [Feb.  17* 

Yertebne  fully  ostifled,  oerncaU  opisthoooelous  \ 
domls  biconcare;  no  hypapophYBet  between 
the  dorsal  yertebne ;  limlhbonea  wi^  oondylee ; 
humerus  with  ectepioondylar  foramen  or 
groofe 2.  Proterosaurid^. 

Subord.  n.  Bhtncrocephalia  teiu. 
Eaoh  transTerse  segment  of  the  plastron  composed  of  three  pieces,  a  median 
angulate  and  a  pair  of  lateral.     Pubis  and  ischium  elongate  and  fifth  meta- 
tanal  modified,  as  in  the  Lacertilia. 

A.  Nasal  openings  distinct.    Mandible  with  coronoid 

Srooess,  the  rami  not  united  by  suture.    YertebrsB 
eeply  biconcare. 
Humerus  with  eotepicondylar  and  entepicondylar 
foramen ;  ribs  with  uncinate  processes ;  all  the 

rertebrae  with  intercentral  hypapophyses  3.  ffaiteriida. 

Humerus  with  entepicondylar  foramen ;  ribs  with- 
out uncinate  processes ;  no  hypapophyses  be- 
tween the  dorsal  yertebne 4.  Hofnaosaurida, 

B.  Nasal  opening  single.    Biundible  without  coronoid 

process,  the  rami  united  in  a  solid  symphysis. 
Yertebne  fully  ossified,  feebly  biooncaye ;  no  hypa- 
pophyses between  the  dorssl  yertebrse.  Humerus 
wiUi  ectepioondylar  foramen  or  grooye. 

Snout  short,  ending  in  a  beak 5.  Rhynchosaurida. 

Snout  Crocodilian  in  shape,  with  toothed  pnemaxil- 

laries  6.  CkampsosauridiB. 

The  first  family  comprises  a  single  genus,  Palceohatteria,  Credn. ; 
the  second,  Proterasaurus,  H.  t.  Mey.,  and  perhaps  Cadaliosaurus^ 
Credn.,  and  Aphelosaurus^  Gerv. ;  these  four  types  are  Permian.  The 
third  family  is  for  the  recent  Sphenodon,  Gray ;  the  fourth  contains 
the  Jurassic  Hotnceosaums,  H.  v.  Mey.,  Sapheosaurus^  H.  v.  Mey., 
and  Pleurosaurus,  H.  v.  Mey. ;  the  fifth  the  Triassic  Rhynchosaurus^ 
Ow.,  and  Hyperodapedon,  Huxley ;  the  sixth  and  last  the  Upper 
Cretaceous  and  Lower  Eocene  CAampsosaurus,  Cope. 


6.  Preliminary  Account  of  an  Earthworm  fh)m  West  Africa 
referable  to  a  new  Genus.  By  Frank  £.  Beddabd^ 
M.A.,  F.R.S.E.,  Prosector  to  the  Society. 

[Reoeiyed  February  17, 1891.] 

The   iuTestigations  of  Rosa^    Michaelsen^  and   myself^  have 

^  I  think,  alter  careful  examination  of  the  type  specimen  in  the  College  of 
Surgeons,  that  the  cervical  yertebrse  were  opisthocoelous  in  Proferosaums,  as 
described  by  Seeley ;  that  hypapophyses  were  abeent,  except  between  the  anterior- 
most  cervical  yertebne  ;  and  that  the  long,  slender  ceryical  ribs  were  forked 
proximally. 

*  "  Lombrichi  dello  Sdoa,*'  Ann.  Mus.  Oiy.  Genoya,  yol.  yi.  (1888). 

*  "  Beschreibung  der  yon  Herm  Dr.  Franz  Stuhlmann  im  Miindungsgebietdes 
Sambeei  gesammelten  Terricolen,"  Jahrb.  Hamb.  Wiss.  An8talt,Bd.  yii.  (1890); 
and  "  Oligochteten  des  naturhistorischen  Museums  in  Hamburg,  IV.,"  id.  Ba. 
yiii.  (1891). 

*  **  Preliminaiy  Note  on  a  new  Earthworm  belonging  to  the  Family  Eudri- 
lids/'Zool.  Anz.  no.  346  (1890);  and  "  Preliminary  Note  upon  Heliodrilus^  a 
new  Genus  of  Eudrilid©,**  ib.  No.  349  (1890). 
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ahown  that  the  Eiurthwonn  fauna  of  tropical  Africa  is  very  dia- 
tinctire  of  that  region.  A  large  number  of  the  species  that  have 
been  described  belong  to  a  series  of  remarkable  new  genera  of  the 
family  Eudrilidse ;  and  these  have  been  found  both  upon  the  East  and 
the  West  coasts,  though  at  present  the  species  and  the  genera  are 
confined  to  one  side  of  the  continent  or  the  other.  Besides  the 
Eudrilidse,  representatives  of  the  genus  Aeanthodrilus  have  been  met 
with  and  a  few  other  forms. 

The  following  is  a  complete  list  of  Central  and  South-African 
Earthworms,  excludinfz:  only  representatiyes  of  the  genera  Lumbricus 
and  Jllolobophora,  which  are  probably  not  indigenous  except  in  the 
North  ;  those  that  are  queried  require  further  identification. 

(1)  Eudrilii8ytf//f>at,  Horst.     Liberia  \ 

(2)  Teieudriius  ragazzii,  Rosa.     Scioa. 

(3)  Nemertodrilus  griseu$,  Michaelsen.     Quilimane. 

(4)  Libyodrilus  violaeeus,  nov.  gen.  et  n.  sp.     Lagos. 

(5)  Polytoreutus  eteruleus,   Mich.      Mainland   opposite  Zan- 

zibar. 

(6)  Stuhlmannia  variahilii,   Mich.      Mainland  opposite  Zan- 

zibar. 

(7)  Preussia  sipkonoehiBta,  Mich.     Barombi,  Cameroons. 

(8)  Paradrilus  rosa^  Mich.     Barombi,  Cameroons. 

(9)  Eudriloides  gypsatus^  Mich.     Zanzibar. 

(10)  Eudriloides  partmSf  Mich.     Quilimane. 

(11)  Hyperiodrilus  a/ricanus,  mihi,     Lagos. 

(12)  Heliodrilus  lagosensis,  mihi.     Lagos. 

(13)  PygnuBodriluM  quilimanensis,  Mich.     Quilimane. 

(14)  AcanthodrilllB  capensis,  mihi.     Cape. 

(15)  Jcanthodrilus  {Benhamia)  stuhlmanni,  Mich,     Quilimane. 

(16)  Aeanthodrilus  (Renhamia)  schlegelii,  HoTsU     Liberia. 

(17)  Aeanthodrilus  (Benhamia)  bUUikqferi,  Horst.     Liberia. 

(18)  Aeanthodrilus  (Benhamia)  beddardi,  Horst.     Liberia. 

^  This  0pedeA  has  been  recently  described  br  Dr.  Horst  ("  Sur  quelques 
Lombriciens  Exotiqoes  appartenant  au  G^nre  Eudrilus"  M6m.  Boo.  ZooL  France, 
t  iiL  p.  223)  from  Liberia,  and  has  been  described  by  Dr.  Michaelsen  as  occurring 
in  BarombL  From  Uorst^s  description  it  is  difficult  to  separate  ^e  species 
from  thoae  which  hare  now  been  recorded  from  New  Oaleoonia,  Martinique, 
Bio  Janeiro,  Bahamas,  British  Guiana,  New  Zealand  ;  I  can  add  St.  Helena  as 
a  new  locality.  Prof.  LoT^n  has  kindly  exchanged  with  me  specimens  of  some 
of  the  Earthworms  described  fire-and-twenty  years  ago  by  Xinberg ;  among 
them  was  a  specimen  of  Einberff's  •*  Lumbrtcus  eugenue."  His  definition  of 
that  ^yecies  was  as  follows : — '*  Lobus  cephalicus  terminalis,  superus  reticulatus, 
partc-m  mediam  tertiam  latitudinis,  partem  dimidiam  longitudinis,  segmenti 
bttooalis  occupans ;  segmentum  bucoale lateribus  et  primum  corporis  longitudine 
aqoali ;  cingulum  e  segmentis  13-17  L  12-14  oonjectum ;  tuberoula  yentralia 
duo,  inter  tegmenta  16-17  1.  15-16 ;  segmenta  180 ;  longitudo  180  mm."  It  is 
dear  from  th«  position  of  the  clitellum  that  this  species  could  not  be  a  Lum- 
bricus.  Harinff  dissected  it,  I  find  that  it  is  a  Eudrilus,  though  I  hare  not 
been  able  to  find  any  characters  which  diitinguish  it  as  a  species.  This  genus 
ereo  now  requires  rerision  ;  it  occurs  in  so  many  and  such  widely  separated 
kealities  that  the  forms  must  probably  differ  specifically. 
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(19)  Acan  thodril  us  { Bcnham  la  ? )  nfiioa  na ,  Rosn .     Scio  a  - 

(20)  Ajsanthofirilus  {Benhnmia)  rmea^  Mich.     Gaboon. 

(21)  Acanih odriltts  {Brnhamia)  affin t>,  M ic b .     Qa i I i m n ne . 

(22)  AcanthodrifuM  [Benhamin)  tenuis^  Mich.     Baromhi- 

(23)  Perionyx,  b)).,  Mich*     East  Africa, 
(34)  Callidniui!  neiof/i/er,  Mich.     Quilimane. 
(25)  Mhrochi^ta  rappii,  «iihi.     Natal. 

(2f))  Microchfpta  b^ddardi,  Ben  ham.      NalaU 

(27)  BipkanogasUr  aegi/ptiaeus,  LeTiusen.     Bankfi  of  Nile. 

(28)  SiphonogasUr  milUoni^  raihi.     Yoniba-land, 

(23)  DujUihrnw^hus  niloticu^^    Levin  sen     (?  =  Alma      nilotka)* 
Banks  of  Nib. 

(30)  Perichasta  captmis,  Horst.     Cape  of  Good  Hope, 
?{31)    /^ifmfiWcw*  cffjjpn^w,  Kinberg.      (^rt|ie  ^ 
?  (32)   Geoge/tia  natalensi^^  Kinberg*     Natal  '* 
?(33)  Hepesipifle  hanno,  KAnb&Tg,     Natal  ^* 

It  IS  clertr  therefore  that  the  Ethiopian  region  is  very  well  marked 
as  a  region  by  lis  Earth wnrm  fauna,  but  that  its  reseniblanoes  are 
with  Patagonia  and  New  Zealand  as  regards  the  prevalence  of  Acan* 
thoiirilidoe.  ftu  thi^  list  those  genera  which  also  occur  outside  of 
the  Ethiopian  region  are  printed  in  larger  type,] 

The  specimens  of  Libgodrilus  violaceus  1  owe  to  the  kindnesa  of 
Mr.  Alvan  MilLsoDj  Assistant  Colonial  Secretary  at  La^oB^  Weat 
Africa ;  Mr.  Millaou  was  so  good  as  to  bring  a  large  number  of  living 
specimens  with  hirn  in  January  of  the  presenl  year.  The  living 
T!¥orm  is  of  a  unifbrm  greyish- purple  colour  -  it  is  not  active  in  ita 
movements ;  whtn  killed  in  spirit  the  worms  generally  protruded 
the  buccal  cavity,  which,  from  its  rich  blood-supply,  appeared  bright 
red.  One  of  the  characteriatica  of  the  genus  Perichmta  is  that  the 
buccal  cavity  is  continually  protruded  and  retracted  while  the  animal 
is  in  motion  ;  but  the  protruded  portion  of  the  alimentary  tract  is  of 
a  greyish  colour,  which  indicates  either  the  thickness  of  its  walls  or 

■  Several  other  species  have  bemi  described  by  Kinberg,  bat  they  OiiDiiot  at 
present  be  ideiitiQea*  and  I  do  aut  tberofgre  lliiak  it  worth  while  to  mention 
thein  in  \hi^  list^  I  tuentioD  Lutnhritm^  raptuMi^  becanae  it  if  ope  of  thoee 
spec^ips  whiah  I  bare  been  able,  throufb  the  kmdness  of  Pruf.  Lot^ti,  to 
oiamine  for  injaelf.  Thta  eniDJiDation,  Eowoveft  bus  not  led  to  any  itDport&iat 
rp!)ult!i ;  the  epeeimea  wus  very  inuch  jsoft^ncd — ti  fate  which  i§  apt  to  overtake 
Earth »Forma  that  have  not  been  properly  prcsorTHi  in  the  first  inatAn<5e.  I  haT« 
found  i>iit  I  hat  Lusmfrrtnt.^  captJiMA  i»  tiot  a  Liitnhriciis  at  all ;  Kinbei-g  put«  it 
in  that  genun  on  at-couot  of  the  supposed  paired  etiamctet-  of  the  ^Ue^  The 
eeta*^  u^  a  mutter  of  fact,  are  not  paired  ;  Llie  sets  of  each  seK^uent  are  placed 
fir  apart  from  each  other,  so  timt  from  Kinberg'a  own  point  of  Tie  w  this  speeiew 
ahould  not  have  been  included  in  the  genua  1/umhricm.  1  And  too  that  the 
gizKikrd  is  Situated  anteriorly,  in  or  about  the  eighth  aegmcnt.  The  spede»  is  rerf 
possibly  an  AcanlhcHirifti-s,  but  I  could  not  detect  nny  of  the  other  or|^ns  of  the 
bod  J,  and  cannot  therefore  say  more  tlian  that  it  is  not  a  Lumbri&uA. 

^  Perrier  (Comptcf  E^jndus,  t.  cii.)  regards  this  a*  a  dietinct  generic  form ; 
bat  that  was  before  the  ranoue  papers  on  the  Eudrilidea  of  Africa  were 
published, 

^  TiiiHj  aocQiiiing  to  Pemer  Qoc.  cit.\  ia  as  AmjUkadnlvs, 
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its  deficiency  in  blood-capillaries — ^perhaps  both  ;  the  extreme  vascu- 
larity and  the  thinness  of  the  walls  of  the  buccal  cavity  in  Libyo- 
driluM  perhaps  account  for  the  fact  that  it  is  not  usually  (?  ever) 
protruded  during  locomotion. 

The  setts  are  strictly  paired. 

There  are  no  dorsal  pores. 

The  clitellum  occupies  segments  15  and  16  (in  some  specimens  a 
part  of  segment  14  also),  and  is  complete,  that  is  it  entirely  encircles 
the  body. 

The  male  reproductive  pore  is  single  and  median,  upon  the  border 
line  between  segments  17  and  18.  The  orifice  is  situated  upon  the 
summit  of  a  conspicuous  elevation  of  a  yellowish  colour. 

The  spermatheeal  pore  is  also  median  and  unpaired ;  it  lies  on 
s^;ment  13  between  the  ventral  pairs  of  setae. 

The  oviducal  pores  occupy  what  is  at  present  a  unique  position 
among  Earthworms,  viz.  on  segment  15.  Thus  another  of  the 
characters  supposed  to  distinguish  the  group  Terricolse  no  longer 
holds  universally. 

The  chief  characteristic  of  the  family  Eudrilidse  is  the  remarkable 
development  of  coelomic  sacs  which  enclose  the  different  parts  of  the 
female  reproductive  organs. 

LibyodriluSy  though  in  some  r^pects  approaching  Hi/periodrilus, 
offers  a  new  type.  A  large  sac  occupies  the  dorsal  region  of 
segments  14~18;  it  is  closely  adherent  to  the  dorsal  vessel  and 
(Esophagus  ;  this  sac  gives  off  three  pairs  of  approximately  corre- 
sponding diverticula ;  anteriorly  it  divides  into  two,  and  embraces 
tne  oesophagus  as  in  Hyperiodrilus  \  the  two  parts  are  reunited 
immediately  below  the  oesophagus  and  run  forwards  and  downwards 
until  they  reach  the  nerve-cord  ;  here  they  again  divide  and  reunite 
upon  the  ventral  side  of  the  nerve-cord,  to  open  by  a  single  median 
orifice  upon  segment  xiii. 

The  oviduct  passes  from  this  sac  on  each  side  straight  to  its  ex- 
ternal orifice,  in  transverse  section  it  may  be  seen  that  the  oviducal 
funnel  opens  into  the  interior  of  an  egg-sac  (=sreceptaculum  ovorum, 
auctorum)  which  is  quite  independent  of  the  large  spermathecal  sac, 
though  lodged  within  it. 

The  ovaries  are  only  visible  in  immature  worms ;  they  occupy  the 
usual  position  in  segment  xiii. 

The  sperm-ducts^  which  open  by  ciliated  funnels  into  segments  x. 
and  XI.,  opposite  to  the  testes^  retain  their  distinctness  until  the  point 
of  opening  into  the  atria. 

The  atria  have  a  very  thick  muscular  coat ;  they  open  by  a  common 
orifice  on  to  the  boundary  line  between  segments  xvii.  and  xviii. ; 
each  is  provided  with  a  sac  containing  a  single  short  penial  seta,  not 
ornamented,  and  ending  in  a  blunt  rounded  free  extremity. 

The  nephridia  are  paired,  but  are  connected  with  an  integumental 
network  of  tubules  opening  on  to  the  exterior  by  numerous  pores. 

The  alimentary  tract  consists  of  the  usual  divisions  ;  the  oesoph- 
agus has  no  calciferous  glands  nor  ventral  pouches  ("Chylustaschen  " 
of  Michaelsen),  which  are  so  characteristic  of  the  Endrilidse.    There 
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The  appearance  of  tiie  abnormal  vessels  in  the  other  specimen, 
a  Chilian  Pintail  {Dafila  spinicaudd),  though  the  abnormality  was 
essentially  the  same,  was  less  striking ;  the  right  carotid  ran  towards 
the  left  as  in  the  Heron,  for  a  short  distance,  but  seemed  relatively 
smaller  and  straighter ;  but  it  similarly  turned  suddenly  forwards, 
at  the  point  of  giving  off  the  vertebral,  and  sent  a  vessel  backwards 
to  the  dorsal  aorta,  which  it  joined,  at  the  left  side  of  it  opposite 
the  base  of  the  heart.  This  specimen  was  not  injected,  but  I  was 
able,  by  passing  a  bristle  down  the  tube,  to  satisfy  myself  that  the 
connection  between  the  carotid  and  the  aorta  was  a  Aincdonal  one.  I 
also  noted  that  in  thb  specimen  the  artery  supplying  the  skin  of  the 
neck  sprang,  on  the  right  side,  from  the  same  point  as  the  vertebral, 
while  on  the  left  it  was  smaller  and  given  off  a  little  posteriorly  to 
the  vertebral.  A  ductus  arteriosus  stretched  from  the  left  side  of 
the  dorsal  aorta  to  the  left  pulmonary  artery.  Professor  G.  B. 
Howes  has  kindly  drawn  my  attention  to  Professor  Turner's  paper 
on  Globiocephalus  svineval (J onrn,  Anat.  &  Phys.  ii.  p.  66,  1868),  in 
which  the  existence  of  a  closed  ductus  arteriosus  between  the  aorta 
and  pulmonary  artery  is  recorded  as  occurring  in  that  Cetacean. 
Messrs.  Marshall  and  Hurst  also  mention  it  in  the  Rabbit. 

Although  I  have  dissected  examples  of  upwards  of  90  species,  the 
above  is  the  only  abnormal  variation  in  the  carotids  which  I  have 
observed ;  and  that  in  the  two  specimens  in  which  it  occurred  it  can 
only  be  regarded  as  an  individual  peculiarity  I  have  had  ample  oppor- 
tunities of  proving,  having  dissected  three  other  specimens  of  iVyc- 
ticorax  violaceus  and  one  other  of  Dajila  spinicauduy  besides  two 
specimens  of  Nycticorax  grUeus  and  one  of  Dafila  bahamensis,  none 
of  which  exhibited  this  abnormality.  I  find,  too,  that  the  late 
Prof.  Grarrod  has  examined  the  three  first-named  species,  besides 
Nycticorax  ealedonicus^  and  has  not  recorded  any  abnormality  in 
their  carotids. 

It  would  seem  therefore  that  this  approach  to  the  reptilian 
structure  does  not  characterize  any  particular  species  or  genus,  but 
is  liable  to  appear  sporadically  in  individual  specimens  of  species 
belonging  to  widely  separated  groups. 

In  conclusion,  I  have  to  express  my  thanks  to  the  Society  for  the 
facilities  for  study  which  they  have  afforded  me,  and  in  particular 
to  their  Prosector,  without  whose  kind  tuition  and  assistance  this 
communication  would  have  been  impossible. 
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Within  the  last  few  months  I  have  come  upon  two  cases  of  an 
abnomudity  similar  to  the  above,  but  still  more  marked,  inasmuch 
as  instead  of  a  cord  a  functional  vessel  was  present.  In  the  first 
instance,  which  occurred  in  a  Violaceous  Night-Heron  {Nycticorax 
violae€us\  the  deviation  from  the  ordinary  arrangement  was  very 
marked,  as  is  well  shown  in  the  figure,  which  was  drawn  from  the 
injected  specimen  by  Mr.  Harrison,  under  my  supervision.  The 
right  carotid  was  very  large  at  its  origin,  and  ran  for  about  an  inch 
towards  the  left  (this  portion  of  the  vessel  being  marked  in  the 
figure  by  an  asterisk),  when  it  turned  almost  at  right  angles 
and  ran  forward  in  the  usual  manner,  giving  off  at  the  turning 
pomt  tbe  right  vertebral,  and  a  rather  larger  vessel  which  ran 
back  to  join  the  dorsal  aorta  at  the  base  of  tbe  heart.  In  the  figure 
the  heart  is  removed,  and  the  aorta  pulled  forward  to  show  this 
janction.  Injection  proved  that  this  connecting  duct  had  a  lumen 
and  was  thus  quite  functional,   though  apparently  not  of  equal 
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Carotids  of  Nycticorax  uiolacetui, 

t\  carotids ;   V,  rertebraLs ;  DJi,  ductus  botalli ;  In,  innominates  ; 

D^JOf  dorsal  aorta.    The  «  marks  the  enlarged  part  of  the  right  carotid. 

calibre  throughout.    The  vertebrals  (F,  F),  though  given  off  so  far 
apart,  reached  the  spinal  column  at  about  the  same  point ;  nor  did 
I  obaenre  any  abnormality  in  the  vessels  of  the  lefl  side. 
Proc.  Zool.  Soc— 1891,  No.  XII.  12 
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Diurnal  Lepidopteriu 
European. 


Papilio  podaiirius. 

Melanagria  galathea. 

machaon. 

Lyecena  corydon. 

Thais  polyxena. 

adonis. 

* cerisyi. 

icarus. 

Vanessa  antiopa. 

♦ alsus. 

io. 

Anthocharis  cardamines. 

urticce. 

Argynnis  paphia. 

levana. 

aglaia. 

Apatura  iris. 

American. 

Papilio  ajax. 

Papilid  cresphonles. 

asterias. 

Limenilis  disippus. 

Nocturnal  Lepidoptera. 

Smerinthus  ocellatus. 

Macroglossa  bonibyli/ormis. 

tilus. 

Satumia  pyri. 

populi. 

carpini. 

Sphinx  ligustri. 

Zygcena  filipendulce. 

* oreodaphne. 

Eacles  regalis. 

*Protopace  Carolina* 

imperialism 

*' » cefens. 

*Diyocampa  rubicundu. 

^Ceralomia  amifntor. 

Liparis  dispar. 

^Chcerocampa  capensis. 

Odenesiii  potaloria. 

elpenor. 

Bambijx  neustria. 

DdlspJiiki  eupJtarbite, 

^Setina  irrorella. 

f/alii 

*OuculUa  scraphutaricc- 

vesper  tilio. 

Of  the  iosecta  which  1  have  the  honour  to  plaoe  before    the 

^[cctlng  this  eve  ni  fig  tlie  folio  whig  are  exhibited  for  the  first  time, 
viz, : — Henucha  smita^t^  from  Natal ;  Thais  cerisyi  and  Lijcmna  alsus, 
European  ;  Sphinx  oreodapJine,  Protopace  Carolina,  Protopace  celeus^ 
and  Ceratomia  amyntor^  from  N.  America ;  Ckcerocampa  capensis, 
from  S.  Africa  i  and  Dryocampa  rubicunda,  also  from  N>  America. 

During  the  paat  seasoa  J  was  agam  able  to  rear  a  fine  lot  of  the 
tarvffi  of  Limenitis  disippus^  from  N.  America,  upon  Wccpmg* willow  ; 
but  I  am  sorry  to  say  that  I  was  not  m  successful  with  the  Silk- 
producing  Moths. 

We  received  from  Mr.  J*  C.  Warburg  some  specimens  of  Empusa 
egena  from  the  South  of  France*  One  of  the  specimens  sent  laid 
some  eggs  in  the  case  after  arrival  and  these  subsequently  hatched 
outj  but  1  regret  to  say  that,  with  all  our  eudeavoursj  we  could  not 
succeed  in  rearing  them. 

The  eggs  laid  by  the  Stick  lii&{^cis(  Diuphenwr a /ejrtorata^  in  1B89 
also  hatched  out  at  Intervala,  but  they  did  not  do  by  anj  means  so 
well  as  the  imported  eggs. 

.^  Exhibited  fur  the  fi»t  tiuii^ 


1.5.  18?:  p: 
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Srrut  df-l  ei  lita. 
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In  Jnly  and  August  we  received  some  Spiders  from  Messrs.  Raleigh 
and  C.  F.  B.  Blandy.  There  are  examples  of  two  species  of  Taran- 
tulas {Lyco8a  nigra  and  Lycoaa  porto-santand)  and  specimens  of  the 
Zebra  Spider  (Argyopefasciata),  These  are  all  from  Madeira.  One 
of  the  Zebra  Spiders  made  a  web  and  laid  some  eggs ;  these  pro- 
duced yoang  ones,  but  they  all  died. 


The  following  papers  were  read  : — 

1.  On  a  Collection  of  small  Mammals  made  by  Mr.  F.  J. 
Jackson  in  Eastern  Africa.     By  Oldfield  Thomas. 

[Received  February  2, 1891.] 

(Plate  XV.) 

By  the  kindness  of  the  Misses  Jackson  I  have  been  entrusted  with 
the  examination  of  the  small  Mammals  collected  by  their  brother, 
Mr.  F.  J.  Jackson,  during  his  recent  successful  expedition  to  the 
interior  of  the  British  East-African  Company's  Territories  and  up 
Mount  Elgon.  Mr.  Jackson  has  already  distinguished  himself  as  a 
collector^  and  this  last  expedition,  so  far  beyond  the  region  explored 
by  naturalists,  has  resulted  in  the  discovery  of  a  very  large  number 
of  novelties.  Mr.  Jackson  is  much  to  be  congratulated  on  his  striking 
success  in  this  direction  \ 

The  localities  at  which  the  Mammals  were  collected  were  as 
follows : — 

Mount  Elgon,  a  volcanic  peak,  about  14,000  fl.  in  altitude,  N.E.  of 
the  Victoria  Nyanza,  about  l"*  N.,  34°  35'  E.^  Never  ascended 
previously  by  any  European. 

Tnrquel,  in  the  Siik  country,  between  1°  and  2°  N.  and  34°  and 
35°  E. ;  inland  British  East  Africa. 

Mianzini,  just  east  of  Lake  Naivasha,  about  0°  55'  S.  and  36° 
25'  E. ;  at  an  altitude  of  nearly  9000  feet. 

The  geographical  affinities  of  the  collection  are  extraordinarily 
mixed,  and  even  dividing  the  localities,  for  Mount  Elgon  is  nearlv 
200  miles  distant  from  Mianzini,  the  same  peculiarity  is  observable. 
Thus  of  the  three  species  marked  as  from  Mount  Elgon  ^,  one  is 
new,  with  distinct  South-African  and  Abyssinian,  not  West-African, 
affinities  ;  one  is  typically  "West-African  (as  are  many  of  the  birds), 

^  See  pftpers  on  the  Birds  by  Messrs.  Sliarpe  and  Grant, '  Ibis/  1891. 

'  These  positioDs  are  taken  from  the  map  in  Mr.  Joseph  Thomson's  '  Through 
Mani-hmd;  1885. 

^  Unfortunately  some  of  the  specimens,  although  numbered  by  Mr.  Jackson, 
have  not  the  localities  marked  on  them,  so  that  until  his  notes  arrive  the  exaet 
loealities  cannot  be  recorded  ;  and  some  of  these  specimens  may  also  be  from 
Mount  Elgon. 
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and  the  other  occnrs  over  the  whole  of  Africa.  The  same  sort  of 
thing  is  the  case  with  the  other  specimens. 

In  this  part  of  the  new  British  Territories,  therefore,  we  seem  to 
possess  a  region  of  exceptional  zoological  interest,  as  being  the 
meeting-place  of  the  North-eastern,  Western,  and  Southern  faanas ; 
and  it  is  much  to  be  hoped  that  under  the  auspices  of  the  Imperial 
British  East-African  Company  other  naturalists  will  follow  Mr. 
Jackson's  spirited  example,  and  that  we  shall  thereby  gain  a  thorough 
knowledge  of  tbe  manner  in  wbich  tbe  different  zoological  dbtricts 
pass  into  one  another  within  our  "  sphere  of  influence." 

The  collection  consists  of  38  specimens,  referable  to  15  species, 
of  which  three,  two  Rodents  and  a  Bat,  are  new  to  science*.  The 
forms  mostly  belong  to  groups  so  obscure  zoologically,  and  so  trouble- 
some and  difficult  of  collection  under  the  trying  circumstances  in- 
separable from  such  an  expedition,  that  Mr.  Jackson  deserres  the 
sincere  thanks  of  zoologists  for  this  material  contribution  to  our 
knowledge  of  the  smaller  Mammals  of  Africa. 

1.  Herpestes  gracilis,  Riipp. 
a.  One  specimen. 

2.  Petrodromus  tetradactylus,  Ptrs. 
a.  c^  •  One  specimen. 

3.  Crocidura  hedenborgi,  Sund. 
a.  Mianzini.     8/89. 

4.  Epomophorus  minor.  Dobs. 
a-e.  Turquel,  Suk.     1/90. 

This  rare  species  has  been  obtained  at  Zanzibar  and  Bagamoyo, 
and  also,  by  Dr.  Emin  Pasha,  at  Kiriamo,  just  south  of  the  Albert 
Nyanza. 

5.  Nyctinomus  lobatus,  sp.  n. 

0.  rf .  Turquel,  Suk.     1/90.     Type, 

Allied  to  N,  cestoni,  Savi  ^  or  rather  N.  itBniotia,  Raf.^  as  it  ought 
to  be  called,  and  to  N,  a/ricanus,  Dobs. ;  but  distinguished  from  both 
by  its  larger  ears,  larger  tragus,  higher  antitragus  (fig.  p.  183),  and 
coloration,  while  in  other  respects  it  agrees  sometimes  with  one 
and  sometimes  with  the  other,  and  forms  in  some  respects  a  con- 
necting-link between  them. 

Ears  very  large,  rounded,  laid  forward  they  extend  quite  a  quarter 
of  an  inch  beyond  the  tip  of  the*  muwle  ;  tlieir  iriner  bases  uuited  on 
the  muzzle;  their  substance  cotripAraiiirely  thin  and  transparent; 
keel  of  the  conch  scarcely  thickened   Lebw  ;  antitragus  very  high 

*  Preliminary  descriptions  of  the  neir  spcdw  were  pubtisbcdin  Ann*  k  Mag. 
N.  H.  (6)  vii.  p.  303  (1891). 
2  N.  Giom.  Lett.  p.  230  (1825)* 
'  Pr6cis  d^uv.  somiol.  p.  12  (18H) 
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posteriorly*  the  notch  behind  it  more  than  5  millim.  deep,  as  com- 
pared to  about  3  millim.  in  the  two  allied  species.  Tragus  large 
and  broad,  quadrangular,  its  tip  sharply  angular,  and  its  outer  upper 
border  long  and  straight.  Lips  apparently  not  deeply  wrinkled. 
Gular  sac  apparently  present.  Pads  at  base  of  thumb  distinct. 
Lower  indBors  4.  Colour  everywhere  above,  and  on  the  chin, 
ihotilders,  and  aides  of  thorax  below  dark  brown  ;  chest,  belly,  base 
of  tail,  and  thighs  to  bulow  knees  pure  white. 


Nyotinomua  lobatus. 
Under  mitffic^  of  head,  ^bowiug  ears  and  antitragus.    a»  tragus.    Nat  size. 

DlmensioD5  : — Head  and  body  77  millim.,  tail  56 ;  tail  free  from 
membrane  30 ;  ears^  length  from  base  of  post-antitragal  notch  to 
dp  30;  forearm  63  (^2"47  in.). 

Tbis  fine  new  Bat  is  distinguished  at  once  from  all  the  other  species 
of  the  genui,  except  JV.  miarensis.  Grand.,  and  the  two  above- 
lueutioned,  by  its  mtich  greater  size,  none  of  them  having  a  forearm 
eiceeding  two  inches  b  length.  N,  miarensis  is  at  once  separated 
hf  it*  Btmctural  characters  and  is  not  really  allied  to  N,  lobatus. 
Of  tbe  two  species  to  which  it  is  allied,  N.  a/ricanus  is  a  native  of  the 
Tranavaal,  and  N.  ttemotis  of  Abyssinia\  extending  northwards  over 
a  great  part  of  the  Palffiaretic  region  :  the  new  form  is  therefore  inter- 
mrdiate  between  them  in  habitat  as  in  many  of  its  characters  ;  but 
there  can  be  no  r^uestion  as  to  the  specific  distinctness  of  all  three. 

fi.  ScrcRUs  RUFOBRAC HIATUS,  Watcrh. 

a.  Mount  Elgon,  in  thick  forest.     6000  ft.     25/2/90. 
&.  Mount  Elgon,  in  thick  forest.     22/1/90. 

c.  Mount  Elgon. 

d.  8a vi,  Mount  Elgon,     14/2/90. 

This  is  n  typicftlly  West-African  species,  and  its  occurrence  on 
MuuDt  Elgon  still  fnrther  extends  its  known  range  to  the  eastward 

^  Tha  Abjislnian  X  midatt,  Sund.,  and  N.  ventraliSf  Heugl.,  are  unquestionably, 
ft*  Mx.  Diilmon  hiui  ibowti,  synojiymoua  with  N.  ((enioiis. 
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beyond  that  already  recorded  in  the  two  papers  on  Emin's  Mam- 
malia ^ 

7.  ScixjRus  ANNULATXJs,  Desm. 
a,  b.  Two  specimens. 

8.  ScixjRus  CBPAPi,  Smith. 
Of  b.  d.  Kikuyu. 

c.  $.  Kikuyu. 

9.  XeRUS  ERYTHR0PXJ8,  Gcoffr. 

a.  One  specimen. 

10.  Otomys  irroratus,  Bts. 
a-e,  Miauzini.    8/89. 

These  ^ve  skins  exemplify  very  well  the  considerable  Tariation 
in  colour  to  which  this  species  is  subject,  two  of  them  being  dark 
umber-brown,  two  dark  sandy  fawn,  and  the  fifth  grey,  with  a 
wash  of  brown  on  the  head  and  centre  of  back.  These  differences, 
however,  may  be  due  merely  to  age,  as,  judging  by  the  skulls,  the 
last  described  specimen  is  the  youngest,  and  the  first  two  the  next 
in  age  of  the  set,  the  fawn-coloured  specimens  being  therefore  the 
oldest  of  all.  

All  the  five  have  7  laminae  in  m^  and  4  in  m.»,  and  therefore  con- 
firm on  the  whole  the  conclusions  come  to  by  Prof.  Barboza  du 
Bocage  ^  as  to  the  identity  of  his  O.  anchietie,  which  has  7-5 
laminae  in  the  two  teeth,  with  0.  irroratus  of  S.  Africa,  which 
ordinarily  has  only  6-4.  There  may  be  perhaps  a  tendency  to  an 
increase  northwards  in  the  number  of  laminae  in  the  last  upper  molar, 
as  8.-African  specimens  seem  very  rarely  to  attain  the  number  found 
in  all  of  the  Mianzini  ones,  which  are  the  most  northern  recorded. 

11.  Otomys  jacksoni,  sp.  n.    (Plate  XV.) 

a.  Cratelr  of  Mt.  Elgon,  at  13,200  ft.     1 7/2/90.     Type ». 

b,  e  (without  skulls).    Ditto. 

Allied  to  0.  irroratus^  but  readily  distinguishable  by  the  lower 
incisors  having  two  deep  grooves  on  their  anterior  faces  instead  of 
only  one. 

Size  rather  smaller  than  in  0.  irroratus ;  general  form,  as  usual, 
very  vole-like.  Fur  excessively  long  and  soft,  the  general  mass  of 
the  hairs  on  the  back  attaining  a  length  of  18-20  millim. 

1  P.  Z.  S.  1888,  p.  8,  and  1890,  p.  447.  In  the  second  of  these  two  papers  a 
misprint  occurs  (p.  446),  which  I  may  lake  this  opportunity  of  correcting. 
The  type  specimen  of  Atwmalurus  orientalise  Peters,  is  there  said  to  be  in  the 
British  Museum,  but  it  should,  of  course,  have  been  Berlin  Museum. 

•^  J.  Sci.  Lisb.  (2)  iii.  p.  206  (1889). 

^  The  single  skull,  on  which  of  course  the  species  is  really  founded,  was  not 
definitely  allocated  to  any  one  of  the  three  skins ;  but  in  its  size  it  appears  to 
ftt  a  the  best,  and  as  it  certainly  belongs  to  one  or  other  of  the  three,  tne  point 
is  not  of  very  great  consequenoe. 


1891.]  MAMMALS  FROM  EASTERN  AFRICA.  185 

Colonr  a  ooanely  grizzled  brownish  yellow  mixed  with  black,  the 
grizzling  appearing  aU  the  coarser  from  the  great  length  of  the  fur. 
Longer  hairs  on  centre  of  back  black-tipped,  those  on  sides  yellow- 
tipped.  Bases  of  hairs  all  over,  above  and  below,  pale  slaty  grey  for 
seven-eighths  of  their  length ;  tips  of  belly-hairs  dirty  yellow.  Ears, 
as  usual,  large  and  rounded.  Tail  short,  bicolor,  black  along  the  top, 
shining  greyish  white  along  the  sides  and  under  surface. 

Skull  very  much  as  in  0.  irroratua,  but  the  bones  rather  lighter 
and  more  delicate. 

Teeth,  Upper  incisors  narrower  and  flatter  in  front  than  in 
0.  irrorattu ;  their  anterior  faces  each  with  one  deep  groove  in  the 
position  of  that  of  0.  im&atus,  a  faint  internal  one  also  as  in  that 
species,  and  between  the  two  a  third  very  faint  and  indistinct  one, 
just  flattening  the  part  of  the  tooth  that  is  most  convex  in  the  allied 
species.  Lower  incisors  each  with  two  deep  and  distinct  grooves, 
the  outer  one  clearly  corresponding  to  the  single  groove  in  O.  ir- 
roratus,  the  inner  one  running  along  the  part  that  is  so  prominently 
convex  in  that  species.  Lamina  formula  of  molars  ^|>  as  in  all  the 
present  set  of  0.  irroratus. 

Dimensions : — Head  and  body  approximately  120  millim. ;  tail  (of 
6,  that  of  o  being  broken)  47  ;  hind  foot  25*5. 

SkttlL  Basal  length  31*4,  greatest  breadth  18' 1 ;  nasals,  length 
16,  breadth  6*2;  interorbital  breadth  4  ;  interparietal,  length  4 '9, 
breadth  9'5;  anterior  palatine  foramen  6*5;  diastema  7*7 ;  length 
of  upper  molar  series  (crowns  only)  7*8  ;  combined  breadth  of  upper 
incisors  3*6  ;  lower  jaw,  condyle  to  incisor  tip  23*8. 

As  already  shown,  the  more  numerously  grooved  incisors  separate 
this  new  species  at  once  from  O.  irroratus,  while  O.  branisii,  Smith, 
and  O.  unisulcalus,  F.  Cuv.,  the  only  other  species  recognized,  have 
incisors  even  less  grooved  than  in  the  form  to  which  1  have  com- 
pared it.  It  represents  therefore  a  most  interesting  step  towards 
Orecmys  typus,  Heugl.S  a  native  of  the  high  mountains  of  Abyssinia, 
which  has  no  less  than  three  deep  grooves  on  each  of  its  incisors 
and  a  lamina  formula  of  ^^ ;  in  fact  its  discovery  may  necessitate 
the  union  of"  Oreomya  "  with  Ototnys,  the  number  of  incisor  grooves 
being  in  this  group  evidently  not  a  generic,  but  only  a  specific 
cbaiacter.  Without  having  examined  a  specimen  of  Heuglin's 
animal,  however,  and  only  from  his  description,  I  do  not  care  for  the 
present  definitely  to  abolish  the  genus. 

This  striking  new  species  is  one  of  the  many  important  zoological 
discoveries  made  by  Mr.  Jackson  during  his  ascent  of  Mount  Elgon 
in  January  1890,  and  it  is  with  much  pleasure  that  I  connect  with 
it  the  name  of  so  distinguished  an  explorer  and  naturalist  as  he  has 
proved  himself  to  be. 

'  E«ieN.O.-Afr.  u.  p.  76  (1877). 

*  Heuglln,  in  his  deecription,  stated  that  there  were  4  upper  molars  present 
in  Oreomt/Sf  with  a  lamina  formula  of  3-2-3-5 ;  but  he  haa  evidentlj  mistaken 
the  long  pocterior  tooth  for  two,  and  I  hare  therefore  corrected  his  formula  into 
that  ibore  given. 
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12.  Mus  DOLICHURU8,  Smuts. 

a-d.   2  ^^^  ^  young  ones.     Mount  Elgon.     2/90. 

**  Found  in  a  Barbet's  nest  in  a  hole  in  a  tree  in  thick  forest." 

Mus  arborarius,  Peters  *,  originally  described  from  the  Zambezi, 
and  recorded  by  Pagenstecher  from  Mguniman,  Masai-land,  is  no 
doubt  synonymous  with  the  earlier  described  M.  dolichurus  *.  So 
also,  in  all  probability,  is  the  same  author's  M,  rutilans '  from  the 
Cameroons,  while  a  specimen  from  Fayum,  Egypt,  in  the  BerUn 
Museum,  which  is  marked  "  Mua  argillosus,  Licht."  ^,  appears  also 
to  be  the  present  form.  The  species  therefore  ranges  over  the 
whole  of  Africa,  from  Egypt  to  the  Cape,  although  it  is  evidently 
very  rare,  as  so  few  specimens  have  been  brought  to  Europe. 

The  three  young  ones,  taken  from  the  nest  by  Mr.  Jackson,  are 
clothed  with  straight  crisp  hairs  above  and  are  nearly  naked  below  ; 
their  upper  surfaces  are  of  a  dark  mouse-grey  colour  with  prominent 
yellowish  patches  behind  the  ears ;  their  chins,  chests,  and  bellies 
are  bordered  with  bright  cream-colour.  As  in  other  long-tailed 
species,  the  tails  of  the  young  are  comparatively  short,  barely  equalling 
the  length  of  the  body  without  the  head. 

13.  Mus  (ISOMYS)  ABYSSINICUS,  Rilpp. 

a,  h.  Turquel,  Silk.     1/90. 

14.  Mus  (IsoMYs)  PUMiLio,  Sparrm. 
a,  6.  Mianzini.     8/89. 

15.  Rhizomys  annectens,  sp.  n. 

a.  Ad.  c^ .     Type  of  species. 

(?)  by  c,  Yg.     Mianzini.     8/89. 

Like  U.  splendens,  Riipp.,  but  considerably  larger,  although  not 
attaining  the  size  of  B.  macrocephalus,  Riipp. 

Dimensions  of  a  : — Head  and  body  (circa)  240  millim. ;  tail  45  ; 
hind  foot,  without  claws  29,  with  claws  33. 

Shill  dimensions : — Basion  to  gnathion  51 ;  basion  to  front  sur- 
face of  one  of  the  incisors  52  ;  zygomatic  breadth  39*4  ;  nasals,  length 
21,  greatest  breadth  7*6;  breadth  between  outer  corners  of  infra- 
orbital foramina  15*3;  diastema  21*5;  combined  breadth  of  upper 
incisors  8*2 ;  length  of  upper  molar  series  (crowns  only)  10*0. 
Lower  jaw,  length  (bone  only)  36  ;  back  of  condyles  to  incisor  tips 
43*5. 

The  basal  length  of  the  skull  of  B.  macrocephalua  appears,  from 
Riippell's  figures,  to  be  about  63  millim.,  while  that  of  the  largest  of 
six  specimens  of  B,  splendens  in  the  British  Museum  is  only  41. 

1  Saugeth.  Mossamb.  p.  152  (1852). 

*  En.  Mamm.  Cap.  p.  38  (1832). 

^  MB.  Ak.  Berl.  1876,  p.  478.  The  type  of  this  species  is  said  to  have  only 
0 — 2=4  mammiB ;  but  this  is  probably  an  abnormality,  as  there  is  a  specimen 
in  the  Museum  from  the  Niger  with  the  usual  number,  1—2=6. 

*  No  description  published,  so  far  as  I  can  ascertain.  The  specimen  waa 
collected  by  Hemprich  and  Ehrenberg. 
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ochreous  between  each  nerrule.  From  the  costa^  near  the  apex,  is 
a  row  of  nine  oyate  yellow  spots  forming  a  transverse  band  down  to 
the  inner  margin,  the  spots  distinctly  separated  from  each  other  by 
a  line  of  brown,  marking  each  nerrule  ;  the  spots  on  the  disk  below 
the  radial  and  median  nervules  being  much  larger.  Between 
the  second  and  third  subcostal  nervules,  and  situated  at  the  base  of 
these  two  nervules,  is  a  small  hastate  spot,  smaller  in  size  than  in 
P.  eotistantinus  and  nearly  obsolete. 

Sind  wing.  Similar  to  the  fore  wing  in  colour  and  markings,  the 
transverse  band  of  ochreous  spots  being  continued  in  the  same  line 
as  on  the  latter ;  the  hind  margin  similarly  scalloped  with  a  fringe 
of  ochre  between  the  nervules,  the  tail  being  scalloped  on  the  inside 
only. 

The  ochreous  markings  on  the  hind  wing  are  more  longitudinal  in 
form  than  on  the  fore  wing :  those  of  the  disk  are  in  the  form  of  longi- 
tudinally-ovate twin  spots,  between  which  is  a  scarcely  visible  line 
of  brown ;  the  spot  near  the  anal  angle  very  small  and  rounded. 

Underside.  Resembles  the  upper  surface  in  general  character  of 
its  colour  and  bands,  but  the  transverse  band  on  the  hind  wing  is 
of  a  pearly  appearance. 

The  general  colour  of  the  under  surface  is  dark  brown,  but  there 
are  irregular  mottlings  of  lighter  brown  on  the  basal  area  of  the 
hind  wing,  causing  the  darker  brown  ground-colour  to  take  the 
form  of  a  band  in  continuation  of  the  ochreous  band,  which  does  not 
extend  higher  than  the  second  radial  nervule. 

Exp.  4 1  inches. 

Hab,  Between  Sotik  and  Kavirondo,  Oct.  1889. 

The  female  is  very  similar  to  the  male  in  colour,  but  the  ochreous 
markings  are  larger,  especially  on  the  hind  wing,  where  they  form  a 
broad  band  composed  of  entire  (not  twin)  spots,  which  are  obtusely 
oval  towards  the  base  of  the  wing  and  scalloped  towards  the  hind 
margin. 

Exp.  4 J  inches. 

Hab.  Kikuyu,  August  1889. 

2.  Papilio  jacrsoni,  sp.  n.     (Plate  XVII.  figs.  1, 2.) 

Nearest  to  P.  cynorta  of  Fabricius,  but  differing  in  the  white 
band  of  the  fore  wing,  which,  instead  of  being  continuous  with  that 
of  the  hind  wing,  is  broken  up  into  spots. 

General  colour  black,  with  white  bands,  spots,  and  markings. 

Fore  wing.  Hind  margin  obsoletely  scalloped  with  a  white  fringe 
between  the  nervules,  a  transverse  row  of  eight  spots  slanting  from 
the  apex  towards  the  inner  margin,  those  between  the  radial  and 
median  nervules  much  smaller  and  more  hastate  in  shape  than  in 
P.  cynorta ;  the  submedian  spot  of  white  consisting  of  a  twin  spot 
longitudinal  in  shape.  Below  the  discoidal  cell,  the  areas  of  the 
wing  adjoining  the  nervules  are  marked  by  a  shade  of  ashy  brown, 
the  texture  of  the  wing  at  the  same  time  being  hirsute. 

Hind  tving.  Hind  margin  distinctly  scalloped  with  white  between 
the  nervules ;  a  submarginal  row  of  five  white  spots,  rounded  in 
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shape,  foar  on  the  disk  and  one  above  the  second  subcostal  nenrule : 
the  basal  area  somewhat  browner  and  followed  by  a  broad  oblique 
transrerse  band  of  yellowish  white. 

Undernde,  Fore  wing  blackish,  the  transverse  row  of  white 
oiate  spots  distmctly  marked,  but  becoming  obsolete  towards  the 
apex,  where  there  is  a  distinct  shade  of  ashy ;  on  the  upper  fore 
margin  of  the  discoidal  cell  is  an  indistinct  spot  of  white. 

Hiod  wing  light  brown,  darkening  towards  the  apex  and  across 
the  disk  ;  the  white  spots  not  so  distinct  as  on  the  upper  surface, 
the  middle  one  of  the  five  being  obsolete ;  between  the  second  sub- 
costal nervule  and  the  radial  nervule  is  an  additional  spot  of  white  ; 
basal  area  mfons,  with  a  spot  and  streak  of  black  above  the  sub- 
costal nenmre ;  the  discoidal  cell  with  three  black  lines ;  the  rufous 
base  followed  by  a  white  band  not  so  distinct  as  on  the  upperside  of 
the  wing,  and  shaded  with  lilac  under  certain  lights. 

Exp.  4  inches. 

Hob.  Between  Sotik  and  Kavirondo,  Sept.  1889. 

The  feaude  is  rather  larger  than  the  male,  and  is  distinguished  by 
the  patch  of  rufous  ochre  which  takes  the  place  of  the  white  trans- 
verse band  of  the  male.  There  is  a  subroarginal  row  of  six  white 
non  the  hind  wing,  instead  of  five  as  in  the  male.  Instead  of 
»and  of  longitudinal  spots  on  the  fore  wiug  of  the  male,  the 
female  has  a  submarginal  row  of  rounded  white  spots  differing  in 
sise,  five  in  number  in  a  continuous  series,  confined  to  the  disk, 
absent  between  the  fourth  and  fiflh  subcostal  nervules  and  between 
the  latter  and  the  first  radial,  but  re-occurring  between  the  third  and 
fourth  subcostal  nervules  near  the  apex.  There  are  three  irregular 
large  white  spots,  one  triangular  on  the  upper  margin  of  the  dis- 
coidal cell,  another  below  the  cell,  ovate  in  shape,  between  the  first 
and  second  median  nervules,  and  the  third,  a  twin  spot  of  irregular 
shape,  at  the  base  of  the  fifth  subcostal  and  first  radial  nervules. 

£xp.  A\  inches. 

Hab.  Rikuyu,  Sept.  1889. 

This  species  is  also  nearly  allied  to  P.  echerioides  of  Trimen  {cf, 
^j.  Afr.  fiutterfl.  iiL  p.  255),  a  species  figured  in  the  ^  Transactions 
of  the  Entomological  Society'  for  1868  (p.  72,  pi.  vi.  figs.  1,  2). 

The  position  of  the  white  spots  on  both  wines  is  quite  difierent, 
and  both  spots  and  bands  are  white,  not  yellowish  white  as  de- 
scribed by  Dr.  Trimen. 

Subfam.  PiERiNi£. 
3.  Mylothris  wintoniana,  sp.  n.     (Plate  XVI.  fig.  2.) 
Female.  Simihur  to  the  female  M.  darisea  of  Butler,  and  with  a 
yellowish  hind  wing  as  in  that  species,  but  with  a  very  much  broader 
blackbh  border. 

Fore  wing  white,  the  basal  area  pinkish ;  costal  margin  and  an 
oblique  patch  on  the  apex  blackish,  with  four  triangular  spots  on 
the  bind  margin  diminishing  in  size  towards  the  posterior  angle,  the 
spot  at  the  end  of  the  snbmedian  nervure  being  very  minute,  those 
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at  the  end  of  the  three  median  nervules  hecoxning  gradually  larger, 
and  the  mark  at  the  end  of  the  radial  nervules  heing  confluent  with 
the  blackish  apex. 

Hind  wing  creamy  ochreous,  with  a  pinkish  tinge  on  the  basal 
area,  the  hind  margin  scalloped  with  a  white  fringe,  before  which  a 
broad  band  of  black,  confluent  at  the  end  of  the  subcostal  and  radial 
nervules,  and  succeeded  by  a  large  rounded  spot  of  black  at  the  end 
of  each  median  nervule.  At  the  end  of  the  submedian  nervure  is  a 
small  spot  of  black,  the  adjoining  portion  of  the  wing  being  shaded 
with  orange. 

Underside.  Fore  wing  pearly  white,  rich  orange  at  the  base, 
and  shaded  with  orange-yellow  towards  the  apex,  with  a  distinct  row 
of  black  spots  on  the  hind  margin  of  the  wing,  and  extending  round 
the  apex  till  they  become  evanescent  on  the  costal  margin. 

Hind  wing  orange-yellow,  a  httle  deeper  in  colour  near  the  base ; 
the  hinder  margin  with  a  row  of  large  black  rounded  spots. 

Exp.  4  inches. 

Hab.  Kavirondo,  Oct.  1889. 

4.  Mylothris  jacksoni,  sp.  n.     (Plate  XVI.  fig.  3.) 

Nearest  to  M.  narcissus  of  Butler  (P.  Z.  S.  1888,  p.  95),  from 
Kilimanjaro,  but  differing  in  the  broad  black  border,  which  extends 
along  the  inner  margin  to  the  base  of  the  fore  wing. 

Fore  wing  white,  with  a  complete  black  border  all  round,  the 
base  black,  with  a  swollen  area  of  black,  extending  from  the  base 
along  the  upper  margin  of  the  discoidal  cell  to  the  middle  of  the 
costal  border,  where  the  black  costal  margin  is  decidedly  narrower ; 
the  border  on  the  hind  margin  denticulated  on  its  inner  edge. 

Hind  wing  bright  sulphur-yellow,  with  tiny  black  spots  marking 
the  end  of  each  nervule  on  the  hind  margin ;  and  with  a  broad 
black  streak,  extending  along  the  edge  of  the  wing  from  the  apex  to 
about  the  end  of  the  subcostal  nervule. 

Underside,  Fore  wing  white,  with  the  costal  margin  black, 
becoming  yellow  towards  the  apex,  which  continues  yellow  as  far  as 
the  third  median  nervule.  Each  nervule  is  marked  by  a  tiny  black 
spot  on  the  hind  margin;  these  spots  are  more  distinct  on  the 
hind  wing,  which  is  entirely  sulphur-yellow. 

Exp.  2|  inches. 

Hab.  Kavirondo,  Oct.  1889;  Kikuyu,  Aug.  1889. 

5.  Mylothris  mackenziana,  sp.  n.     (Plate  XVI.  fig.  5.) 

Nearest  to  M.  rueppelli  of  Koch,  but  with  no  yellow  at  the  base  of 
the  hind  wing  ;  the  orange  of  the  fore  wing  much  more  restricted  and 
extending  in  an  oblique  patch  across  the  basal  third  of  the  discoidal 
cell  to  the  costal  margin ;  the  latter  is  black ;  there  is  no  apical 
patch,  but  the  costal  margin  shows  two  confluent  black  spots  near 
the  apex,  and  eaeh  nervnle  is  marked  with  a  tiny  black  spot  on  the 
hind  margin  as  far  as  the  first  median  nervule. 

Hind  wing  white,  with  a  tiny  black  spot  at  the  end  of  each 
nervule  on  the  hind  margin. 
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Underside  considerably  different  from  that  of  3f.  rueppelli,  the 
hinder  wing  and  the  apex  of  the  fore  wing  being  ochreous, 
each  nervole  being  represented  on  the  hind  margin  by  a  spot  of 
black ;  the  base  of  the  fore  wing  with  an  oblique  mark  of  bright 
orange  as  on  the  upper  surface,  but  this  orange  mark  is  extended 
much  further  along  the  costal  border  and  reaches  beyond  the  limit 
of  the  discoidal  cell. 

Exp.  2f  inches. 

Hob.  Kayirondo,  Oct.  1889. 

6.  Teracolus  elgonbnsis,  sp.  n.     (Plate  XVI.  fig.  6.) 

Creneral  colour  greenish  white,  with  a  small  black  spot  at  the  end 
of  the  discoidal  cell.  The  costal  margin  is  narrowly  edged  with 
black,  which  is  much  broader  at  the  apex,  and  continues  along 
the  hind  margin,  decreasing  in  width  towards  the  submedian  nervure, 
where  the  black  terminates.  Near  the  apex,  between  the  third 
subcostal  and  first  radial  nerrules,  is  an  ovate  spot  of  deep  crimson 
followed  by  two  other  spots  smaller  in  size,  the  last  being  nearly  obso- 
lete. At  the  base  near  the  inner  margin  is  a  slight  shading  of  grey. 
The  hind  wing  is  greenish  white  with  no  visible  markings. 

Underside.  Fore  wing  white,  with  the  costal  margin,  hind 
margin,  and  apical  portion  pale  yellow,  the  small  black  spot  at  the 
end  of  the  discoidal  cell  visible. 

Hind  wing  entirely  pale  yellow,  the  costal  margin  narrowly  edged 
with  orange ;  a  small  streak  of  black  is  very  distinct  at  the  end  of 
the  cell ;  from  the  end  of  the  costa  to  the  submedian  nervure  is  a 
I  half-circle  of  light  brown  spots  between  the  nervules. 

>  £ip.  3  inches. 

Hab,  Mount  Elgon,  Feb.  1890. 

7.  Bblenois  margaritacea,  sp.  n.     (Plate  XVI.  fig- 4.) 

Fore  wing  with  more  than  the  basal  half  pearly  white,  the  apical 
portion  of  the  wing  with  the  costal  margin  black,  this  black 
extending  to  the  posterior  angle  but  becoming  much  narrower  in 
this  direction.  Some  slight  indications  of  subapical  whitish 
streaks. 

Hind  wing  pearly  white  with  a  bluish  reflexion ;  the  hind  margin 
with  a  tolerably  broad  band  of  black  indented  by  subterminal  spots 
of  bluish  white,  becoming  smaller  and  more  longitudinal  between 
the  first  and  second  median  nervules,  and  becoming  obsolete  above 
the  submedian  nervure. 

Underside.  Fore  wing  with  the  basal  portion  white,  with  a  yellowish 
tinge,  inclining  to  pale  orange  near  the  extreme  base  ;  costal  margin 
aad  apical  portion  of  the  wing  black,  inclining  to  bronzy  black  at 
the  apex  and  on  the  hind  margin ;  this  leaves  a  subterminal  band  of 
deeper  black  bordering  the  white  area. 

Hind  wing  bronzy  black,  with  a  spot  of  orange -yellow  before  the 
mpex,  and  with  a  slight  edging  of  yellow  near  the  base  of  the  costa ; 
a  slight  indication  of  a  paler  subterminal  shade  of  bronzy  brown 
along  the  hind  margin. 
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Exp.  2  inches. 
Hab.  Sotik,Sept.  1889. 

Allied  to  B.  raffrayi  of  Oberthiir  (c/.  £tudes  d'Entomologie,  p.  17, 
pis.  i.  &iii.). 

Subfam.  Acrainjs. 
8.  AcR^A  EXCELSIOR,  sp.  D.    (Plate  XVII.  6g.  3.) 

Of  the  same  group  as  A,  bonasia,  but  with  a  yellow .  subapical 
patch  on  the  fore  wing  and  a  yellow  patch  on  the  hind  wing.  The 
underside  differs  from  that  of  any  species  of  Acraa  which  I  have 
yet  seen. 

Mre  wing,  A  large  basal  area  of  deep  orange-rufous  extending 
over  two  thirds  of  the  cell  and  over  all  but  the  hind  mai^n  of  the  disc, 
so  that  it  occupies  the  major  portion  of  the  wing.  The  base  black, 
extending  as  a  broad  border  along  the  costal  margin  to  the  apex, 
and  round  the  hinder  margin  and  along  the  inner  margin,  though 
here  it  is  much  narrower ;  where  the  rufous  portion  touches  the  black 
which  borders  it,  there  is  a  slight  indication  of  a  yellow  intermediate 
line,  near  the  costal  margin  and  the  outer  posterior  and  inner 
marginal  border.  The  subapical  patcli  of  pale  yellow  is  tinged  with 
rufous,  and  in  shape  is  long  and  oyal,  extending  from  near  the 
costal  margin  almost  to  the  hind  margin,  crossing  the  base  of  the 
subcostal  nerrules  and  radial  nerrules  almost  to  the  postenor 
margin  of  the  third  median  nervule.  This  yellow  patch  is  separated 
from  the  rufous  area  by  a  black  band  from  the  costa  to  the  hind 
margin. 

Hind  wing.  Basal  area  black,  with  a  rufous  spot  above  the 
subcostal  nervure ;  the  centre  ojf  the  wing  crossed  by  a  broad 
band  of  yellow,  from  the  costa  to  the  inner  margin,  washed  with 
rufous  towards  the  former  and  above  the  disk ;  the  hind  margin 
with  a  broad  black  band  which  occupies,  at  least,  a  quarter  of  the 
wing. 

Under  surface.  More  than  the  basal  half  orange-rufous,  streaked 
with  yellow  at  the  base  and  along  the  costal  margin,  which  is  other- 
wise dusky  black  as  well  as  the  apex  and  hind  margin  of  the  wing, 
the  latter  narrowing  towards  the  anal  angle  and  ornamented  with  a 
mesial  streak  of  crimson  on  the  hinder  margin  between  each 
nervule.  A  yellow  subapical  patch  is  enclosed  by  a  band  of  black, 
exactly  as  on  the  upper  surface. 

Hind  wing.  Beautifully  varied  with  yellow  and  crimson,  the  greater 
part  of  the  wing  being  yellow.  The  base  is  crimson,  enclosed  in  a 
triangular  line  of  black,  with  a  white  spot  at  the  base  of  the  internal 
nervure.  About  the  middle  of  the  costal  border  is  another  tri- 
angular patch  of  crimson,  enclosed  by  black,  reaching  to  the  hind 
margin  of  the  discoidal  cell.  The  hind  margin  of  the  wing  is 
occupied  by  a  broad  border  coequal  with  that  of  the  upper  surface, 
the  nervules  marked  by  a  broad  line  of  ashy  black,  the  intervening 
spaces  being  crimson  with  a  well-marked  subterminal  spot  of  white, 
the  hind  margin  being  fringed  with  black. 
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£xp.  2  inches. 

Hab.  Kikuyu,  Sept.  1889. 

9.  Acrjba  melanoxantba,  sp.  n.     (Plate  XVII.  fig.  4.) 
Blick  and  jellow  as  in  ^.  circeU^  which  it  somewhat  resemhies, 

npeciiJlf  on  the  underside ;  it  is,  however^  much  smaller,  and  has 
fewer  transparencies  on  the  fore  wing. 

FcTtunng  black,  with  a  double  row  of  spots;  two  are  twin- 
•pots,  one  being  at  the  posterior  end  of  the  cell,  and  the  other 
adjoioiog  it  at  the  base  of  the  disk,  between  the  first  and  second 
median  nerrules.  These  two  spots  are  irregularly  oblong  in  shape 
ind  of  a  yellow  colour.  A  second  row  of  subapical  spots  consists  of 
three,  also  irregularly  oblong  in  shape,  but  transparent  white  ;  these 
are  litoated  in  juxtaposition,  below  the  fifth  subcostal  and  second 
radial  nervules. 

Hind  unug  blackish,  with  a  patch  of  yellow,  irregular  in  shape, 
occupying  the  middle  of  the  wing.  The  basal  area  of  the  wing  is 
black,  extending  in  a  black  band  along  the  costal  margin,  which 
joins  the  broad  black  border  of  the  hind  margin.  The  yellow  colour 
of  the  bind  wing  reaches  to  the  inner  margin  about  its  centre  ;  the 
black  nerrules  are  indicated  plainly  as  they  cross  the  yellow  area, 
and  two  black  spots  are  also  visible  on  the  yellow  of  the  upper 
marg;in  of  the  discoidal  cell. 

Underside,  Fore  wing  ashy  brown  for  the  basal  two  thirds, 
the  white  spot  of  the  upperside  indicated  below,  with  a  dusky  spot 
at  the  base  of  the  fifth  subcostal  nervule ;  apical  area  and  hind 
margin  of  the  wing  coppery  bronze,  each  interspace  with  a  black 
mthial  line,  the  nervules  also  marked  out  in  black ;  the  hind  margin 
fringed  with  black. 

Hind  wing.  Basal  area  ocbreous  yellow,  deeper  near  the  base,  all 
this  pale  area  numerously  dotted  with  black  spots,  clustering  nearer 
to  the  base  and  on  the  inner  margin  ;  hind  margin  with  a  broad  band 
of  coppery  bronze,  with  the  same  mesial  line  of  black  and  the  black 
lines  of  the  nervules  also  strongly  indicated ;  the  hinder  margin 
fringed  with  black. 

Exp.  2  inches. 

Hab.  Mount  Elgon,  Feb.  1890. 

10.  AcKMA  OREA8,  sp.  n.    (Plate  XVIL  fig.  5.) 

Resembling  A.  melanoxantha  on  the  upper  surface,  with  two  rows 
of  triple  white  spots,  the  subapical  ones,  however,  not  being  trans- 
parent The  hmd  wing  is  further  different  in  the  yellow  central 
patch  being  entirely  shut  in  by  black.  The  under  surface,  however, 
u  totally  different  from  that  of  A.  melanoxantha  and  is  more  in  the 
ttjleof  ji.  cabira. 

Fere  wing^  Upper  surface  black,  with  two  rows  of  oblong  white 
t^ola:  one  tow  about  the  middle  of  the  wing  consisting  of  three 
disaociated  spots,  one  in  the  middle  of  the  cell,  a  second  below  the 
base  of  the  second  median  nervule,  and  the  third  near  the  hind 
margin  below  the  first  median  nervule.     The  second  row  of  white 
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spots  are  subapical,  two  spots  being  close  together  below  the  fifth 
subcostal  nervule,  tbe  second  between  the  first  radial,  while  the 
third  is  a  little  further  off  near  the  hind  margin,  below  the  second 
radial  nervule. 

Hind  wing  black,  enclosing  a  large  yellow  area  which  reaches 
from  near  the  base  of  tbe  wing,  spreads  over  the  cell,  and  occupies 
the  basal  third  of  the  disk. 

Underside.  Fore  wing  dusky,  the  apex  somewhat  reddish ;  the 
base  buff  chestnut,  extending  along  the  basal  edge  of  the  costal  margin. 
The  white  spots  of  the  upper  surface  indicated  bj  pearly-white  spots 
below. 

Hind  wing.  Bright  chestnut  at  the  base,  with  tiny  dots  of  black, 
followed  by  a  yellow  mesial  area,  almost  coextensive  with  the  same 
area  on  the  upper  surface,  but  reaching  to  the  inner  margin  of  the 
wing  behind  the  chestnut,  which  has  sharply  quadrate  borders  on  its 
hinder  aspect ;  the  whole  of  the  hind  margin  bronzy  brown  with  a 
reddish  tinge,  forming  a  very  broad  band,  the  nervules  marked  by 
black  lines,  with  a  mesial  line  of  black  between  each  nervule  to  the 
hind  margin. 

£xp.  2^  inches. 

Hab.  Mount  Elgon,  Feb.  1890. 

DESCRIPTION  OF  THB  PLATES. 
Plati  XVL 

Fig.  1.  Papilio  mackinnoni^  gp.  n.,  p.  187. 

2.  Mylothris  wintoniana^  sp.  n.,  p.  189. 

3.  Mylothris  jacksoni,  gp.  n.,  p.  190. 

4.  Belenois  margaritcLcea^  gp.  n.,  p.  191. 
6.  Mylothris  mackeneiana,  gp.  n.,  p.  190. 
6.  Teracolus  elgonensis,  gp.  n.,  p.  191. 


Plate  XVII. 

Jacksoni,  gp.  n.. 
2.  PapUiojoLcksoni,  gp.  n.,  $,  p.  188. 


Fig.  1.  Papilio  facksoni,  gp.  n.,  <^,  p.  188. 

2.  Papilio  jaxsksoni,  gp.  n.,  $ ,  p. 

3.  Acraa  excelsior,  gp.  n.,  p.  19^. 


4.  Acrtea  melanoxantha,  gp.  n.,  p.  193. 

5.  Acraa  oreas,  gp.  n.,  p.  193. 


3.  On  the  Comparative  Osteology  of  the  United  States 
Columbida.    By  R.  W.  Shufkldt,  C.M.Z.S. 

[Received  February  2.  1891.] 

Opportunity  h^^  recently  been  aflforded  me  to  compare  together 
eiftmjiles  of  the  i^k ele tons  of  the  following  a jiecies  of  Pigeon*  of  our 
flvifiiunn,  vh.: — Eciophte^  mtgmtQrius^  Zenmdnra  ninerourtt,  Smgu* 
ptifa  aibi/wns,  Me/opeiia  hucftpttra^  VQlnmhigallina  pauerina^  Stur* 
dofella  inca,  and  Startinmaii  ctfano^ephala.  1  have  also  liad  at  hand 
duritijCf  this  work  skeletons  of  aevernl  of  our  domesticitted  varietM^  • 
Itrge  series  of  skeletousof  nefirly  all  our  galliu&ceotia  bm1»,  and  the 
pablifthed  accouuls  of  the  osteology  of  iimuj  fonns  of  cx»liiiiiliii>« 
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tjpn,  sQch  as  baTe  been  described  bj  the  Newtons,  bj  the  Parkers, 
bj  FarbriDger,  and  by  many  others  \ 

So  far  as  I  have  examined  them,  then,  I  find  the  Pigeons  of  this 
eountrj  to  be : — 

1.  Cotnpletclj  schizognathous  birds ;  and  with  elongated  narial 

apertures  in  the  skull,  which  are  not  separated  by  an  osseous 
septum  nasi. 

2.  A  large  lacrimal  bone  is  present,  which  fuses  extensively  with 

the  part  plana,  thus  forming  an  unbroken  plate. 

3.  With  large  vacuities  in  the  anterior  wall  of  the  brain-case,  the 

lower  one  of  which  merges  with  a  big  one  in  the  interorbital 
septum. 

4.  Zygoma  rery  slender. 

5.  Basipterygoid    processes  present,    which  may  (in   all  sare 

EctopUtcB  ?)  or  may  not  articulate  with  the  short  pterygoids ; 
the  latter  not  in  contact  in  the  middle  line  anteriorly. 

6.  Palatines  very  slender,  with  their  laminee  somewhat  reduced, 

and  with  their  postero-external  angles  completely  rounded  off. 

7.  Maxillo-palatines     antero-posteriorly     elongated,     internally 

rDgy>  and  fused  with  the  prepalatines,  the  maxillary,  and 
premaxillary. 

8.  The  premaxillary  process  of  the  nasal  bone  carried  far  forwards, 

beneath  the  osseous  culmen. 

9.  Sphenoidal  rostrum  sharp  in  front,  thick  and  rounded  behind. 

10.  Vomer  may  or  may  not  be  present  (?).  Huxley  figures  the 
palate  of  Columba  palumbus,  and  says  **  the  vomer  is  very 
slender  **  (P.  Z.  S.  1867,  p.  434)  ;  Parker  says  the  Pigeons 
are  without  a  vomer. 

11.  Quadrates  typically  ornithic,  and  with  two  transversely  dis- 
posed facettes  for  articulation  with  mandible. 

12.  Mandible  V-shaped,  its  symphysis  short  and  feeble ;  arti- 

culatory  ends  transversely  truncated  posteriorly,  from  above, 
downwards  and  forwards;  ramal  vacuity  may  {Ectopistes) 
or  may  not  (Stamcenas)  be  present. 

13.  Eighteen  (Eciopiste§)  or  nineteen  (Stamcenas)  vertebrae  in 
the  spinal  column  between  the  skull  and  pelvis.  Three 
leading  dorsal  vertebrae  fuse  together  to  form  one  bone 
(Ectopistes),  and  with  it  may  fuse  the  ultimate  cervical 
(Melopelia).  Five  {Stamcenas)  or  six  (Ectopistes)  free 
caudal  vertebrae.  A  good-sized  pygostyle  present.  Pehis 
broad  and  shallow ;  no  prepubic  spine  present. 

14.  Os  furcula  U-shaped ;  without  hypodeidiuro,  and  very 
slender. 

^  To  the  UJ9.  National  MuBeum,  and  to  Mr.  F.  A.  Luoan  of  that  Institution, 
I  am  indebted  for  the  uee  of  a  akeleton  of  Ectopistes  and  one  of  Columbig<Ulina 
ftMtrima ;  one  of  the  asietants  alao,  Mr.  Scfaollick,  has  presented  me  with  a 
■keleton  of  the  donjesticated  Pigeon  known  bj  the  name  of  the  '*  Archangel.** 
llr.  J.  8.  Single^  of  Oiddingn,  Texas,  has  likewise  forwarded  me  several  valu- 
able spedmens.  My  private  cabinet  also  contains  numerous  skeletons  of  our 
fmriout  q>ecies  of  Columbidm, 

13» 
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15.  Sternam  ltrge»  with  rerj  deep  carina;  two  pairs  of  flaring 

xiphoidal  processes,  usually  making  the  bone  4-notched,  but 
the  posterior  or  more  inconspicuous  internal  pair  of  xiphoidal 
processes  may  unite  by  their  extremities  with  the  mid-xiphoi- 
dal  prolongation  and  thus  create  fenestrse  behind.  Manu- 
brium small.  Corpus  sterni  often  narrow  for  its  entire  length. 
Usually  four  articular  facettes  upon  each  costal  border. 

16.  The  humerus  is  straii^ht,  pneumatic,  and  its  radial  crest  is 
triangular  in  form.  The  radius  is  straight  and  the  ulna  is 
bowed. 

1 7.  Trochanter  o(/emur  elevated  above  the  summit  of  the  shaft. 

Patella  may  be  very  small  and  in  two  pieces,  or  it  may  be 
larger  with  a  single  minute  piece  near  it  (Stamanas), 
Ossific  centres  in  tibial  cartilage. 

18.  Hypotarsus  of  tarso-metatarsus  of  short  cubical  form,  and  is 
both  pierced  and  grooved  for  the  passage  of  tendons. 
Hallux  on  a  level  with  the  other  toes,  and  its  metatarsal 
peculiarly  tvnsted.  Phalanges  of  pes  2,  3,  4,  5  for  the 
1st  to  4th  toes  respectively. 

Conclusions. 

Our  Suborder  of  Columbce  in  the  United  States  contains  but  one 
family — the  Columbida.  Whether  the  Quail-Doves  of  the  genus 
Starncenas  should  be  awarded  a  subfamily  of  the  Columbtd^s  can 
onlv  be  settled  when  we  are  in  possession  of  a  full  knowledge  of 
their  anatomy.  So  far  as  the  osteology  of  Starncenas  cyanocephala 
goes,  it  would  seem  to  indicate  that  a  subfamily  line  separates  it 
from  our  other  Pigeons  *. 

One  of  the  best  established  facts  in  ornithology  is  that  the 
Cofumbidce  are  nearly  related  to  the  gr^at  gallinaceous  group  of 
birds,  so  then  the  nearest  relatives  they  have  in  our  avifauna  are 
the  TetraonidfB,  especially  the  Grouse.  Then  beyond  them  are  the 
Cracidce  and  Turkeys.  Huxley  has  said  (P.  Z.  S.  1867.  p.  460) 
that  "  on  the  other  side  they  seem  to  be  allied  with  the  Owls  and 
Vultures."  Such  affinities,  however,  must  be  quite  remote.  There 
is  no  question  about  the  links  that  connect  the  Columbine  types 
with  the  Grouse  and  Ptarmigans  {Lagopus\  for  they  are  most 
perfectly  seen  in  the  Sand-Grouse,  holding  as  these  latter  do  a 
morphological  position  directly  between  them.  The  Plovers  are 
not  so  far  off  in  another  direction,  and  Tinamus  and  Uemipodius 
have  also  distant  claims  to  kinship.  The  extinct  Dodo  and  the 
existing  Didunculus  of  Samoa  show  other  and  perhaps  nearer 
relations.  Fossil  remains  of  Pigeons,  so  far  as  the  present  writer  is 
aware,  have  not  as  yet  been  found  in  this  country,  though  those  of 
several  species  of  Turkeys  have,       . 

1  With  its  enormous  etemum,  its  differently  constituted  vertebral  column,  and 
a  number  of  other  points,  it  will  at  once  be  seen  that,  osteologioally,  StarHOpntu 
is  quite  different  from  any  of  our  othe!^  Pigeons.  These  characters  are  also 
supported  by  others  already  pointed  out  by  Gouee  (Key,  2nd  ed.  p.  571),  who 
has  created  for  it  the  subfamily  Stam<jtnadin<e^  ana  I  am  strongly  inclined  to 
believe  he  is  right 
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March  17,  1891. 

Prof.  G.  B.  Howes,  F.Z.S.,  iu  the  Chair. 

Mr.  Sclater  exhibited  two  specimens  of  the  horns,  with  scalps 
attached,  of  an  Antelope  from  Somali-land  which  he  had  received 
from  his  correspondent  Capt.  H.  G.  C.  Swayne,  B.E. 

Writing  from  Berbera  (February  11th,'  1891),  Capt.  Swayne 
stated  that  the  specimens  had  been  lately  given  to  him  by  some 
Dolbohanta  Somalia  (see  map  in  James's  '  Unknown  Horn  of  Africa,* 
where  the  district  of  Dolbohanta  is  marked  to  the  S.E.  of  Berbera 
»bont  100  miles  distant),  who  had  brought  them  from  the  interior, 
and  told  him  that  this  "  kind  of  Gazelle  "  was  not  found  anywhere 
near  the  coast-line.  Its  size  was  said  to  be  "  about  the  same  as 
that  of  Waller's  Gazelle,  which  is  found  all  over  Somali-land."  Its 
Somali  name  was  '•  Dip-tag." 

Capt.  Swayne  was  starting  next  day  on  a  shooting  expedition  into 
the  Dolbohanta  country,  where  he  hoped  to  meet  with  this  Antelope 
and  to  be  able  to  send  better  specimens. 

Mr.  Sclater  stated  that,  with  the  kind  permission  of  Mr.  Oldfield 
Thomas,  he  had  compared  the  present  specimens  with  the  skull 
upon  which  Mr.  Thomas  had  just  founded  his  Cervicapra  clarkei 
(Ann.  &  Mag.  Nat.  Hist.  1891,  vii.  p.  304),  and  that  there  was  no 
doobt  that  they  all  belonged  to  the  same  species.  But  Mr.  Sclater 
ooold  not  at  all  agree  with  Mr.  Thomas  that  the  Antelope  in  question 
wis  a  CervtVopra.  It  appeared  to  him  to  be  rather  one  of  the  Desert 
Antelopes  allied  to  Gazella,  and,  judging  from  the  form  of  the  cranium 
shown  in  Mr.  Thomas's  specimen,  to  be  probably  allied  to  Waller's 
GticUe  {Liihocranhts  tcaUeri). 


)Ir.  Sclater  exhibited  two  skins  of  the  Ounce  (Felis  uncia)  in 
Ttfereace  to  the  specimen  of  this  Cat  lately  acquired  by  the  Society  \ 
iad  made  some  remarks  on  its  distribution,  which  appeared  to  be 
entire] J  conBned  to  the  High  Plateau  of  Central  Asia.  From  the 
Eicodiyas  it  undoubtedly  extended  north  of  the  Altai  and  into 
Amur-land  and  the  island  of  Saghalin  (c/.  Schrenck,  Amur-Reisen, 
tdII  p.  96),  But  the  story  of  its  occurrence  in  Asia  Minor,  in- 
TtQied  by  Mr,  D.  G,  Elliot,  had  now  been  quite  upset  by  Messrs. 
Daoford  and  Abtou  (see  P.  Z.  S.  1880,  p.  51).  Nevertheless,  Mr., 
Sclater  had  thought  it  would  be  of  interest  to  get  a  living  specimen 
of  tht  so-called  FtlU  iulliana,  from  the  mountains  above  Smyrna^ 
idJ  Lad  consequently  fipplied  to  Mr.  Frederic  Holmwood,  F.Z.S., 
ti  preient  II.B.M/s  Consul  General  at  Smyrna,  to  use  his  best 
iTOurs  to  obtain  an  example  of  this  animal. 


The  following  papers  were  read : — 

1  See  below,  p.  212. 
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1.  Note  on  some  Dermal  Plates  of  Homosteus  from  the  Old 
Red  Sandstone  of  Caithness.  By  A.  Smith  Woodward, 
F.Z.S.,  of  the  British  Museum  (Natural  History). 

[Received  March  2, 1801.] 

So  much  is  now  known  concerning  the  dorsal  shield  of  the  large 
armoured  fish  Homosteus,  from  the  Old  Red  Sandstone  of  N.  Scot- 
land and  N.W.  Russia,  that  little  remains  to  be  added  beyond 
points  of  detail  concerning  the  form  of  the  yarious  plates.  The 
ventral  shield,  howeyer,  is  still  unrecognized,  and  much  has  yet  to 
be  determined  in  connection  with  the  facial  bones.  Existing  know- 
ledge of  the  subject  is  due  chiefly  to  the  researches  of  Hugh  Miller^ 
Asmuss  *,  Pander ',  and  Traquair  * ;  and  further  advances  can  only 
be  made  by  the  discovery  of  additional  specimens. 

For  one  such  discovery,  which  makes  known  a  few  novel  features 
of  interest,  the  writer  is  indebted  to  Mr.  Donald  Calder,  of  Thurso, 
who  has  recently  forwarded  to  him  an  associated  group  of  five 
dermal  plates  of  Homosteus  milleri  from  the  Thurso  flagstones. 
The  three  occipital  plates  are  isolated  and  beautifully  exhibited  from 
the  visceral  aspect ;  a  smaller,  bilaterally  symmetrical  plate,  also 
exposed  from  the  visceral  face,  seems  to  be  the  anterior  median 
ventral  element ;  and  another  plate,  with  an  adjacent  fragment,  is 
most  probably  one  of  the  anterior  ventro-laterals.  The  median 
occipiul  is  shown  in  the  accompanying  drawing,  fig.  1,  p.  199,  the 
left  lateral  occipital  in  fig.  2,  the  anterior  median  ventral  in  fig.  3, 
and  an  impression  of  the  supposed  left  anterior  ventro-latenu  in 
fig.  4  ;  all  the  figures  being  of  one  quarter  of  the  natural  size. 

It  has  long  been  known  that  the  median  occipital  plate  in 
Homosteus  overlaps  the  lateral  occipitals  to  an  enormous  extent,  but 
the  precise  limits  of  the  great  facette  on  each  side  have  not  been  so 
clearly  exhibited  as  in  the  new  specimen  (fig.  1,/).  Except  in  the 
hinder  two  thirds  of  the  anterior  half,  the  overlapping  surface  is 
more  extensive  than  the  exposed  visceral  face ;  and  in  front,  where 
the  bone  is  very  robust,  it  exhibits  a  pair  of  broad  facettes  (/}, 
distinct  from  the  lateral  pair  and  thus  evidently  overlapping  the 
central  plates  immediately  in  advance.  The  exposed  median  portion 
exhibits  a  longitudinal  ridge  arising  shortly  in  front  of  the  occipital 
border  and  soon  bifurcating  into  a  symmetrical  pair  of  ridges,  which 

1  H.  MiUer,  '  FootprintB  of  the  Creator  (1S49),  p.  70,  figs.  24,  27-29, 36, 
87,  39-41. 

*  H.  Abqiusb,  '  Das  TolIkommenst«  HaotslEelet  der  hiaher  bekannten  lliier- 
reihe'  (Inaug.  Dissert.  Dorpat,  1856),  pp.  8,  35. 

-C.  H.  Pander,  *  Die  Placodermen  dee  deTonischen  Systeini '  (1857),  p.  74, 
pLviii.  figs.2,3,6,7. 

^  B.  H.  Traquair,  "  Homosteus,  AsmnaB,  oompared  with  Coccosuus^  Aguam,^ 
Geol.  Mag.  [3]  toL  yL  (1889),  p  1,  pL  i. 
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fCndaally  diminisb  to  the  anterior  third  of  the  bone  and  then  pass 
into  broad  undulations  bounding  a  median  longitudinal  hollow. 
Posteriorly,  where  the  two  lateral  occipitals  approach  most  closely, 
the  ridge  is  an  arrowhead -shaped  boss,  the  apex  directed  back- 
wards and  the  base  forwards  ;  and  at  this  point  there  may  have 
been  a  descending  plate  of  bone.      At   its  bifurcation  the  ridge 


FigB.  1-4.  Dermal  plates  of  Homotteus  milleri^  from  the  Caithness  Flagstones; 
all  shown  from  the  viseeral  aspect,  of  one  quarter  the  natural  size. 
1,  median  occipital ;  2,  left  lateral  occipital ;  3,  anterior  median 
Tentral ;  4,  impression  of  left  anterior  Tentro-lateral.  J,  faoettea 
for  oTerlap. 

becomes  much  less  elevated,  broader  and  rounder,  gradually  dimin- 
ishing forwards  as  just  described  ;  and  on  either  side  is  a  series  of 
shallow^  transTerse  linear  grooves,  symmetrically  disposed  in  several 
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pairs,  all  directed  both  backwards  and  outwards.  These  markings 
become  Terj  feeble  anteriorly,  and  still  await  explanation  ;  behind 
they  are  very  suggestire  of  an  impression  of  the  anterior  part  of  the 
spinal  cord  with  its  diyergent  nerves,  but  in  front  they  appear 
rather  as  if  corresponding  to  the  septa  between  the  myocommas  of 
the  muscular  system.  The  brain  itself  would  certainly  haye  occu* 
pied  a  more  anterior  situation. 

Both  the  lateral  occipitals  are  well  shown  from  the  yisceral  aspect 
in  the  fossil,  add  that  of  the  left  side  is  represented  in  fig.  2.  The 
postero-extemal  angle  and  posterior  border  are  much  thickened  for 
articulation  with  the  dorso-lateral  plate,  but  the  specimen  is  some- 
what fractured  at  this  margin.  A  narrow  lenticular  facette  (f) 
extending  along  the  greater  part  of  the  outer  border,  and  a  large 
distinct  facette  (/)  occupying  the  anterior  apex  of  the  bone,  show 
that  it  oyerlapped  the  marginal  and  central  plates ;  but  the  remainder 
of  the  yisceral  surface  would  be  in  direct  contact  with  the  soft  parts 
of  the  animal,  and  it  is  quite  smooth  or  exhibits  only  lines  of  growth, 
except  at  the  postero-extemal  angle,  where  a  feeble  short  ridge  is 
directed  forwards  and  inwards,  evidently  to  strengthen  the  bony 
lamina  at  that  point. 

Though  occurring  on  a  detached  fragment  of  matrix,  the  bone 
here  interpreted  as  anterior  median  ventral  (fig.  3)  was  found  so 
closely  associated  with  the  occipitals  already  described,  that  Mr. 
Calder,  who  is  an  experienced  collector,  has  no  doubt  as  to  its 
pertaining  to  the  same  individual.  Its  borders  are  completely  pre- 
served, thus  proving  that  its  obvious  bilateral  symmetry  is  not 
accidental ;  and  the  absence  of  facettes  on  the  smooth  visceral  as- 
pect, except  possibly  behind,  indicates  that  it  must  have  been  over- 
lapped by  any  lateral  plates  that  were  originally  adjoining.  The 
anterior  border  is  nearly  straight,  and  accompanied  by  a  low, 
rounded,  transverse  ridge  ;  and  the  anterior  is  the  broader  end  of  the 
bone,  being  produced  on  either  side  into  a  short  and  broad  triangular 
extension.  The  thin  hinder  border  is  excayated  by  a  symmetrical 
re-entering  angle,  into  which  the  front  margin  of  a  diamond-shaped 
median  ventral  plate  doubtless  fitted. 

The  fourth  plate  under  consideration  (fig.  4)  also  occurs  upon  a 
detached  fragment  of  matrix,  and  is  shown  only  as  an  impression  of 
its  visceral  surface.  The  borders,  however,  are  almost  completely 
preserved ;  and  the  impression  proves  that  the  bone  was  not  quite 
flat,  but  marked  by  two  broad  rounded  folds  extending  and  diverging 
from  the  shortest  of  the  four  margins.  This  margin  is  gently  ex- 
cayated, with  a  sharp  angle  at  one  end  and  a  rounded  corner  at  th6 
other  ;  while  the  only  distinct  evidence  of  an  overlapping  facette  is 
at  the  opposite  border,  which  seems  to  have  been  much  attenuated. 
The  state  of  preservation  does  not  permit  of  ascertaining  whether 
any  other  facettes  were  present ;  but  the  outline  of  the  bone  agrees 
saclosely  with  that  of  the  anterior  ventro-lateral  plates  of  CoccosteuM 
that  it  is  probable  the  two  long  borders  joining  those  already  noticed 
were  also  overlapping.  Indeed,  the  element  now  described  seems  to 
differ  only  from  the  anterior  yentro-lateral  plates  of  Coccosteus  in  its 
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compftratiTelj  sbort  and  broad  proportions — the  same  feature  by 
which  the  dorsal  shield  of  Hamosietis  is  raost  conspicooaslj  distin- 
guished from  that  of  Coceosteus  ;  and  it  may  be  added  that  if  the 
originals  of  figs.  3  and  4  are  correctly  determined  as  anterior  median 
▼entral  and  Tentro-lateral  respectiTcly,  they  represent  a  fish  of  ex- 
actly the  same  size  as  that  indicated  by  the  occipital  plates  with 
whidi  they  are  associated. 

In  conciusiony  the  new  evidence  seems  to  show  that  the  *'  cranial 
shield  "  of  Homosteus  extended  backwards  far  beyond  the  hinder 
extremity  of  the  brain  ;  while  there  are  suggestive  indications  of  the 
ventral  shield  having  been  as  remarkably  short  and  broad  as  the 
dorsal.  The  last  mentioned  result  is  exactly  such  as  might  have 
been  anticipated ;  hot  the  former,  if  substantiated  by  further  dis- 
coveries, presents  some  novel  features  for  investigation. 


2.  On.  Simony's.  Lizard;  Lacerta  simonyi. 
By  G.  A.  BouLENGER,  F.Z.S. 

[Beoeired  March  3,  1891.] 
(Plates  XVIII.  &  XIX.) 

The  largest  of  the  three  specimens  o(  Lacerta  simonyi^  Steindachner  \ 
obtained  by  Canon  Tristram  on  the  Rock  of  Zafmo,  near  Hierro, 
Canary  Islands,  and  presented  to  the  Society  by  Lord  Lilford, 
having  recently  died,  has  been  acquired  by  the  British  Museum.  I 
propose  to  give  a  description  and  figure  of  this  rare  Lizard  as  a 
supplement  to  Dr.  Steindachner's  account.  The  specimen  here 
described  b  a  male. 

Physiognomy  and  general  proportions  of  Lacerta  ocellata.  Head 
large,  with  swollen  cheeks ;  snout  moderately  long,  obtuse.  Rostral 
entering  the  nostril;  a  single  postnasal,  in  contact  with  the  first 
and  second  labials ;  frontal  as  broad  as  long,  not  quite  as  lon^  as  the 
frontoparietals ;  supraoculars  separated  from  the  snpracilianes  by  a 
series  of  granules ;  interparietal  jery  narrow,  as  long  as  the  occipital ; 
oecipital  large,  triapezoid,  its  posterior  border  two  thirds  the  width 
of  the  frontid  ;  five  upper  labials  anterior  to  the  subocular ;  temple 
covered  with  large  irregular  shields  ^  a  narrow  elongate  shield  on 
the  upper  anterior  border  of  the  ear ;  the  so-called  masseteric 
shield  more  or  less  enlarged.  Gular  fold  absent ;  34  gular  scales 
on  a  line  between  tbe  collar  and  the  third  pair  of  chin-shields ; 
collar  with  serrated  edge,  composed  of  13  plates.  Dorsal  scales 
small,  oval,  strongly  keeled,  separated  from  one  another  by  minute 
granules ;  90  scales  across  the  middle  of  the  body ;  two  or  three 
series  of  scales  on  the  sides  correspond  to  one  ventral  plate.  Ventral 
plates  square  in  the  middle,  longer  than  broad  on  the  sides,  in  20 
kmgitudinal  and  34  transverse  series.  Praeanal  plate  bordered  by 
three  semicircles  of  small  plates.    The  hind  limb  reaches  the  axilla. 

>  Anz.  Ak.  Wieo,  1889,  p.  260. 
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Femoral  pores  3 1— 31 .  Tail  nearly  once  and  a  half  as  long  as  head 
and  body  (reproduced);  caudal  scales  at  roogly  keeled,  with  truncate 
posterior  border.  Plackish  brown  above  ;  a  lateral  series  of  six  or 
Beveo  roundiBh  pale  yellow  spots,  gradually  decreHsing  in  size  from 
front  to  back  J  the  first  above  the  ahoulder ;  three  other  largi? 
yellowish  spots  lower  down  on  each  side,  extending  on  to  the  outer 
Tentrals  ;  lower  parts  brown,  I'ellowish  iu  the  middle  of  the  belly  ; 
aome  of  the  ventrola  tinged  wilh  red* 

BQllliTQ* 

Total  length  .*,,,. -..  ...-.,  * . ,  >  535 

Head ,,  57 

Width  of  head 45 

From  end  of  snout  to  fore  limb 90 

Prom  end  of  snout  to  vent 210 

Fore  limb- . * .  80 

Hind  limb    • 120 

Tail  (reproduced)    325 

The  teeth  have  tricuspid  crowns j  the  lateral  cusps  being  stronger 
and  more  rejtular  than  in  any  of  the  adult  Laeertoi  which  I  Jiave 
eiamined.  They  differ  much  from  those  of  n  Lacerta  otellata  of 
similar  size  in  not  being  worn  down^  as  may  be  seen  from  the  figures 
(Plate  XIX*  figs,  rfj  ff)  appended  to  this  paper,  which  represent  the 
literal  teeth  in  the  two  Litards, 

Lacerta  simontfi  has  been  correctly  compared  by  Steindachner  with 
L*  galhti  from  the  CauRry  Islands,  which  must  be  regarded  as  its 
nearest  ally.  Its  affinities  to  L.  oeeilafa  are,  however,  equally 
striking^  for  though  it  agrees  with  the  former  in  its  siugle  post  nasals 
its  fite  anterior  labials,  and  the  number  of  femoral  pores,  it  differs 
from  it  and  agrees  with  the  latter  in  its  temporal  scntellation  and  its 
denticulate  collar.  It  appears  to  me,  therefore,  that  L.  ocrlfata  and 
Z*  galhti  are  more  intimately  connected  than  has  been  hitherto 
believed. 

EXPLANATION  OF  THE  PLATES. 

PtAT«  XVIII. 

Laeerta  $imm^,  iS  -    ^^<^  tbirdi  natuml  asa. 

Plate  XIX 

a.  Upper  view  of  head  of  Lac^fa  mnton^ 
h.  Lower  riaw  of  hi>fld  of  ditto* 
r.  An^il  rf  fEion  of  ditto. 

d.  Marilliipj  teeth  of  ditto.     Multiplied  two  diAniete«. 

e.  Ma^dllarj  toeth  of  Lucfrta  ocdkita.    Multiplied  two  dii%mot«r& 
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3.  On  some  Neuroptera  Odonata  (Dragonflies)  collected 
by  Mr.  E.  E.  Green  in  Ceylon.  By  W.  P.  Eirby, 
F.L.S.,  F.E.S.,  Assistant  in  Zoological  Department, 
British  Museum  (Natural  History)^  S.  Kensington. 

[BeoeiTed  Maiofa  17, 1891.] 

(Plate  XX.) 

AmoDft  the  insects  from  Cejlon  which  Mr.  E.  E.  Green  has  lately 
presented  to  the  British  Museum  are  a  few  Dragonflies,  repre- 
senting 16  species,  3  of  which  appear  to  be  new,  while  one  or  two 
of  the  others  hsTe  not  preyiously  heen  recorded  from  the  island. 
As  they  are  nearly  all  carefully  marked  with  dates  and  localities,  I 
think  it  will  he  useful  to  enumerate  them,  though  the  small  number 
of  species  represented  renders  it  impossible  to  attempt  any  generali- 
salioDs. 

L  I  B  B  L  L  U  L  I  D  JB* 
LiBELLULINiB. 

Rhyothbmis,  Hag. 

1.  Rhyothbmis  marcia. 

Libellula  tnareia,  Drury,  111.  Ex.  Ent  ii.  pi.  xlv.  f.  3  (17/3). 
A  common  East-Indian  spedes. 

Trithbmis,  Braner. 

2.  Trithbmis  trivialtb. 

UbeUwla  tnvialU,  Ramh.  Ins.  N^vr.  p.  115  (1842;. 
Kandy  (Aug.  1888). 
Occurs  in  India  and  Ceylon. 

3.  Trfthrmis  ybrburii. 

DHhemis  yerhurii,  Kirb.  Cat.  Neur.  Odon.  p.  18.  n.  5  (1890). 

Pondaloja  (April  1889). 

In  the  British  Museum  from  India,  Ceylon,  and  Borneo. 

De  Selys  considers  this  species  to  be  the  true  T.  aurora^  Bnrm. 

Orthbtrum»  Newm. 

4.  Orthbtrum  pruinosum. 

Lihelhda  pruinosa^  Burm.  Handb.  Ent.  ii.  p.  858.  n.  63  (1839). 

Pundaloya  (Sept.  and  Oct.  1888). 

A  common  species  in  the  East  Indies. 

A  specimen  taken  in  January  1889  may  be  a  Tanety  of  the  female 
of  this  species,  or  may  belong  to  O.  camaticum ;  it  is  tawny  yellow, 
with  two  broad  reddish-brown  stripes  on  the  sides  of  the  thorax,  the 
uppermost  intersected  by  a  black  Une  close  to  its  upper  edge. 
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5.  Ortuetrtjm  carnaticum.     (Plate  XX.  fig.  1.) 
Libellula  camatiea,  Fabr.  Eat.  Syst.  Suppl.  p.  284  (1798). 
Pundaloya,  Ceylon  (Feb.  1889). 

Not  previously  known  from  Ceylon ;  the  British  Museum  has 
specimens  from  Nepnl. 

Thfe  insect,  which  I  identify  with  the  Fabrician  species,  is  closely 
allied  to  O.  triangularis,  Selys;  but  De  Selys  refers  Fabricius's 
description  to  Trithemia  casta,  Ramb. 

ACRIONIDiB. 
ACRIONINiB. 

Neurobasis,  Selys. 

6.  Neurobasis  apicalis,  sp.  n.    (Plate  XX.  figs.  2,  2  a.) 
Exp.  nearly  3  inches. 

Male.  Bright  green  above ;  head  with  a  short  black  streak  in 
front  of  the  ocelli ;  antennae  black,  conspicuously  testaceous  beneath ; 
labrum  black,  with  the  rim  and  a  large  spot  on  each  side  testaceous ; 
labium  testaceous,  lined  with  black.  Thorat  with  the  sutures  black 
in  front  and  testaceous  behind  ;  under  surface  testaceous.  L^ 
black.  Wings  iridescent-hyaline,  front  wings  shining  with  magenta, 
and  hind  wings  with  coppery-green  in  the  sunlight ;  tips  of  dl  the 
wings  dusky.  Upper  anal  appendages  hairy,  with  a  triangular  tooth 
on  the  lower  surface  and  5  teeth  on  the  upper. 

Nawala-pittia,  Ceyl6n. 

It  is  to  be  regretted  that  Mr.  Green  only  obtained  one  damaged 
specimen  of  this  handsome  species,  which  resembles  an  Echo  in  its 
markings,  though  its  nedration  clearly  shows  it  to  be  a  Neurobasis, 

P8EUDOPH.&A,  Kirb. 

7.  PSEUDOPHJSA  8PLENDENS. 

Euphaa  splendens,  Selys,  Syn.  Cal.  p.  52  (1853). 
Pundaloya  (Sept.  1888). 

Mr.  Green  obtained  both  sexes  ;  the  female  is  rarer  in  collections 
than  the  male. 

MiCROMERXJS,  Bamb. 

8.  MiCROMERUS  FINALIS. 

Micromerus  finalis,  Selys,   Bull.  Acad.  Belg.  (2)  xxvii.  p.  665 
(1869). 
Nawala-pittia  (Oct.  1889). 
Originally  described  from  Ceylon. 

C(ENAGRIONINiB. 
Pl-ATYSTICTA,  SclyS. 

9.  Pjlatysticta  oreeni,  sp.  n.    (Plate  XX.  fig.  3,  3  a.) 
Long.  corp.  48  millim  ;  exp.  al.  62  millim. 

Male,  Pterostigma  brown,  the  lower  edge  twice  as  long  as  th^- 
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oretdtb»  oovmng  one  or  tvo  cells  ;  some  of  the  apical  celU  bejond 
divided ;  nodal  sector  broken  through  the  greater  part  of  its  lengthy 
rising  from  the  vein  descending  from  the  nodus ;  subnodal  entire, 
rising  separately  a  little  before  the  other;  21-26  postcubital 
nerrures  ;  sectors  of  the  arculus  rising  from  a  short  stalk  ;  sometimes 
two  basal  postcostal  nerrures  close  together  instead  of  one,  in  one  or 
other  of  the  wings. 

Head  bronxy  black;  rhinarium,  labrum,  and  base  of  mandibles 
white.  Prothorax  bronzj  black  aboye,  shading  into  bronzy  ^reen 
at  the  extremity ;  under  surface  testaceous,  with  an  oblique  white  or 
Tery  pale  green  stripe  on  the  sides ;  the  extremity  beneath  and  on 
the  lower  border  of  the  same  colour.  Legs,  except  the  tibiae  and 
tarsi,  which  are  black,  some  spots  between  the  wings  above,  and  the 
base  and  under  surface  of  the  abdomen  rufous  ;  the  greater  part  of 
the  three  terminal  segments  of  the  abdomen  with  a  pale  mark  above, 
which  is  probably  blue  during  life.  Upper  appendages  more  than 
twice  as  long  as  the  10th  segment,  obtuse,  and  crossing  inwards 
and  downwards,  with  a  strong  tooth  on  the  inner  side  hear  the  base. 
Lower  appendages  about  half  as  long,  slender,  the  tips  turned  iqwards 
at  a  right  angle. 

Belongs  to  the  group  of  P.  hiiaris,  Selys,  but  is  apparently  more 
like  P.  maculaia,  Selys,  in  general  appearance,  to  judge  from  the  de- 
lenption  of  that  species. 

fundaloya  (Aug.  1889). 

Di8PARON£URA,  Selys. 

10.  DiSPARONEURA  CiESIA. 

AUoneura  ccuia,  Selys,  Bull.  Acad.  Belg.  (2)  x.  p.  460  (1860). 
Pundaloya  (Aug.  1889). 

MiCRONYMPHA,  Kirb. 

11.  MlCRONYMPHA  AURORA. 

Agrion  {Uchnura)  aurora,  Brauer,  Verh.  sool.-bot.  Ges.  Wien,  xv. 
p.  510  (1865). 
Taken  at  Pundaloya. 
A  widely-distributed  East-Indian  and  Australian  species. 

Archibasis,  Kirb. 

12.  Archibasis  ceylonica^  sp.  n.    (Plate  XX.  fig.  4.) 
Exp.  al.  50  millim. 

Head  mfo-testaceous,  paler  beneath.  Thorax  tawny  aboTe, 
mcliniog  to  greenish  on  the  sides  ;  beneath  pale  testaceous,  as  well 
M  the  legs ;  the  short  spines,  and  a  stripe  on  the  femota  above, 
l>lack.  Abdomen  with  the  first  two  segments,  the  sides  and  under 
^"^rf^ee  dull  greenish  brown  ;  second  segment  with  a  bronzy  black 
>tripc  on  the  median  line,  expanded  at  the  lower  extremity,  where 
there  is  a  groove  in  the  middle,  but  not  quite  reaching  the  end  of 
^  >^;ment,  which  is  marked  with  a  narrow  black  transverse  stripe. 
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A  bronzy  black  itrfpf,  sbowing  sHgbtly  greenish  m  some  ligbtif 
covers  segments  3-6  aboTe  (terminil  aegmenta  waating).  Wings 
hyalinef  with  I  i  poatcubital  nervures  ;  ptero stigma  pale  yellow,  very 
oblique  and  pointed  at  the  ends,  and  core  ring  less  than  one  cell. 

Kandy  (August  1888). 

Allied  to  StenQbiisis  occtpitafUt  Belys,  from  New  Gninea;  but 
in  A,  ceyhnica  the  head  is  concolorousj  and  consequently  there 
are  no  poatocular  spots,  a  character  which  I  regard  as  purrly  arii* 
ficiah  Archibasis  {Stenobasu,  Selys)  appears  to  differ  from 
Teinobasis  (TeUbagU,  p.,  Selys)  in  the  position  of  the  baj»al  post^ 
costal  nervure*  In  ArchibaMia  it  is  placed  about  halfway  between 
the  level  of  the  two  antecubital  norvures,  whereaa  in  TeinobastM  it  b 
placed  close  to  the  leTel  of  the  second. 

13.    LeSTES  ELATUB> 

Lestn  ehta,  Belys,  Bulb  Acad.  Beig,  xiu.  p.  319  (1862). 
Fund  aloy  ail 

14^    LeSTES  GBACTLta  (?)p 

L^gtes  gtamlis,  Selys,  Bull.  Acad.  Belg.  xxiu.  p.  327  {\B^2). 

A  pair  of  Levies  in  Mr.  Green's  collection  from  Fundaloya  agree 
fairly  well  with  De  3ely0*i  description  of  this  species,  bnt  they  present 
no  trace  of  bluish  colouring,  and  the  male  has  only  9  postcubital 
nervures  on  the  anterior  wings  ;  the  female  has  12.  The  genos 
LestegiB  well  represented  iu  Ceylon  ;  and  I  do  not  feel  justified  in 
describing  Mr.  Green's  specimcna  as  new  in  the  absence  of  others  of 
the  same  section  from  the  island. 

I  have  passed  over  two  o^er  Dragonflies  in  Mr.  Green's  collection, 
allied  to  A^rtonoptera  and  Comagrioti  respectively,  pending  tbfl 
acquisition  of  a  larger  series. 

EXPLA2*ATlOy  OF  PLATE  XX. 

.  Fig.  li   OHhctfum  camaticirvt^  Fabr.,  p.  KH. 

2.  I^eurobastJi  apicalU^  ep.  n.,  n juration,  p.  20C 

2  a,  - — ■ ' 1  »nftl  uppondagPi, 

3.  Ptatyiftktti grttni^  (ip.  n.^  p.  204, 

3  ff. »  annl  appeiidagcH. 

4.  Afehibask  Deyhnka,  sp.  n.,  p.  205^ 


4.  On  some  Antelopes  collected  in  Somali-land  by 

Mr,  T.  W.  H.  Clarke.     By  Oldfield  Thiimas. 

[RcceiTed  March  17,  J801.] 

(Plates  XXI.  &  XXII.) 

By  the  kindness  of  Messrs,  Bowland  Ward  &  Co.^  the  welNknown 
taxidermists  of  Piccadilly,  I  have  been  entrusted  with  the  examination 
of  the  fine  series  of  Antelope  heads  and  horns  recently  collected  in 
Somali-land  by  Mr.  T.  W.  K.  Clarke.     These  Antelopes  prove  to 
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be  of  80  muck  ioterest  soologically,  one  of  them  representiog  not 
oolj  t  new  species,  and  that  a  most  beautif al  one,  but  even  a  new 
geoQs,  diat  I  haye  thought  it  well  to  go  through  the  whole  collection, 
to  record  the  length  of  the  horns  in  all  the  specimens,  such  records 
of  their  local  development  being  often  very  useful,  and  to  make  such 
notes  upon  them  as  appeared  necessaiy. 

The  species  represented  in  the  collection  are  8  in  number,  and, 
with  the  exception  of  the  new  one,  Amwwdorcoi  elarkei^  have  all  been 
obtiioed  m  Somali-land  before,  although  thej  have  not  in  all  cases 
been  recorded. 

Besides  the  Antelopes,  Mr.  Clarke  obtained  in  Somali-land  a  skin 
of  Protdu  cristatus^  Sparrm.,  a  species,  so  far  as  I  am  aware,  not 
hitherto  recorded  north  of  Angola. 

1.  Oryx  beisa,  Riipp. 
d.L.'781  millim.    C  158. 

2.  LiTHOCRANIUS  '   WALLBRI,  BrOokc. 

<;.  L.  336.     C.  140.    Rings  27. 
<f.  L.311.     C.  133.     Rings—. 

d.  L.  313.    C.  130.     Rings  31. 

is  usual  with  Somali  collections,  several  Gerenook  Gazelles  were 
obtained.  This  remarkable  species  has  been  made  the  type  of  a 
distinct  genus  by  Dr.  Kohl,  and  I  belie?e  rightly,  for  not  only  has  it 
t  very  different  skull  from  that  of  Oazella,  but  its  external  form  and 
its  habits  are  both  quite  unlike  those  of  any  member  of  the  genus. 

3.  Ammodgrcas  clarkei  \  g.  et  sp.  n.  (Plates  XXI.  & 
XXII.) 

a.  L. '  (round  curve  posteriorly)  286  ;  do.  anteriorly  279  ;  base 
to  tip  in  a  straight  line  222.     C.  1 20 ;  tip  to  tip  1 14.    Rings  1 0. 

6.  L.  (round  curve  posteriorly)  267 ;  do.  anteriorly  254  ;  base 
to  ty>  in  a  straight  line  222.     C.  1 14  ;  tip  to  tip  89.     Rings  8. 

e.  L.  (round  curve  posteriorly)  246 ;  do.  anteriorly  245 ;  base 
to  tip  in  a  straight  line  22 1 .     C.  1 1 2 ;  tip  to  tip  134.     Rings  7 . 

This  most  remarkable  animal  combines  the  horns  of  a  Reed-buck 
(Cervieapra)  with  the  essential  characters  of  a  Gazelle,  showing  a 
special  relationship  to  that  most  aberrant  Gazelle  the  Gerenook 
(LUkoeranius  walleri)^  and  appears  certainly  to  be  worthy  of  generic 
distinction.  On  the  first  arrival  of  the  specimens,  before  the  skulls 
were  cleaned,  and  before  Mr.  Sclater  had  received  from  Mr.  Swayne 
the  face-skins  mentioned  below,  the  animal  was  naturally  supposed 
to  be  a  Reed-buck  from  the  character  of  its  horns,  little  likely  as  it 

^  Length  round  ourrw  sntariorly.  *  Ciroomferenoe  at  base. 

"  "  IMocraniusJ*  Kohl,  Ann.  Mus.  Wien,  i.  p.  82  (1886). 

*  Preliminarj  description  of  the  species  given,  under  the  erroneous  generic 
nsme  of  Cervicapra,  Ann.  Mag.  N.  H.  (6)  Tii.  p.  304  (.\larch  1891).  See  also 
Mr.  SeUter's  remarks,  aboTe,  p.  197. 

'  For  the  benefit  of  sportsmen  and  others  not  baring  metric  measures  avail- 
tUe,  it  maj  be  noted  that  the  fire  measurements  of  the  horns  of  a,  in  English 
inches,  are  U^,  ilO*  8},  4|,  and  4|  respectiyely. 
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appeared  that  a  Reed-bock  would  occur  in  the  dry  sandy  platetn  of 
Somali-land.  Now,  however,  that  better  material  is  avtilable,  I  tm 
able  to  draw  up  a  fairly  complete  account  of  the  more  esseotiil 
characters  of  this  moat  beautiful  Gaielle,  of  the  discoYcry  of  which 
Mr.  Clarke,  both  as  aportaman  and  naturalist,  has  ao  much  reasoa 
to  be  proud. 

Muisle,  character  of  face-markings,  and  presence  of  aoteorbital 
glands  as  in  Gagelim.  General  form  (as  described  by  Mr.  Clarke, 
see  below)  and  skull  more  as  in  LUhocranius,  Horns  in  curve  and 
general  appearance  as  in  Cervicapra. 

Coloration  of  face,  uaing  Sir  Victor  Brooke's  phraseology  \  as 
follows : — Central  facial  band  deep  rich  chestnut-rufous,  boMKoing 
duller  towards  the  bases  of  the  horns ;  light  facial  streaks  pure  white, 
▼ery  prominent  and  sharply  defined,  extending  the  whole  length  of 
the  head  from  the  bases  of  the  ears  to  the  comers  of  the  nostrils, 
somewhat  duller  and  more  indistinct  at  their  extremities,  but  broad- 
ening in  the  middle  to  encircle  the  eyes ;  dark  facial  streak  present 
but  not  strongly  marked.  Cheeks  and  sides  of  neck  pale  fawn ; 
throat  white.  Crown  between  and  behind  horns  brown  or  grisled 
fawn,  the  latter  condition  occurring  in  the  older  of  Mr.  Swayne's  two 
head-skins ;  a  marked  whorl  of  hairs  situated  between  the  ears.  Back 
of  ears  short-haired,  dark  fawn  basaliy,  gradually  darkening  to  black 
terminally ;  insides  white-haired,  but  with  black  tips. 

Horns  evenly  curved  upwards  and  forwards,  the  basal  halfes 
running  backwards  and  the  terminal  halves  nearly  vertically  upwards, 
the  main  curvature  being  therefore  exactly  in  the  opposite  direction 
to  that  (bund  in  OazeUa  and  Lithoeraniua,  The  horns  themselves 
slender,  their  smooth  unridged  portion  very  long,  the  first  indistinct 
ridge  occurring  about  5  inches  from  the  tip.  Ridges  widely  separate, 
strongly  defined  anteriorly,  but  becoming  abruptly  obsolete  about 
halfway  round,  the  sides  and  back  showing  scarcely  a  trace  of  them ; 
their  number  amounting  to  10  in  the  oldest  specimen  available,  a 
number  probably  but  seldom  much  exceeded,  judging  by  b  and  c, 
which,  although  fully  adult,  have  only  8  and  7  ridges  respectively. 
Of  Mr.  Swayne's  two  specimens  one  has  8  and  the  other  5  ridges. 

Skull  diverging  from  that  of  Gazella  and  approaching  that  oilAtho' 
cranius  by  being  unusually  low,  long  in  the  occipital  region,  with  a 
comparatively  straight  cranio-facial  angle,  with  very  small  bullse,  with 
the  postero -internal  wall  of  the  suborbital  fossae  imperfect,  and  with 
a  remarkably  small  and  slender  lower  jaw.  On  the  other  hand,  it 
differs  from  the  same  skull  by  being  peculiar  to  a  less  extent  in  all 
these  points,  by  the  greater  development  of  the  premaxillae  pos- 
teriorly, where  they  have  a  broad  articulation  vnth  the  nasals,  by 
the  larger  nasals  and  smaller  interparietal,  and  by  the  larger  and 
more  powerful  teeth,  which  are  absolutely  larger  in  the  smaller 
animal. 

In  its  skull-characters,  therefore,  Jmmodorcas  stands  just  inter- 
mediate between  Gazella  and  Lithocranius ;  in  its  muzzle  and  in  the 

»  P.  Z.  S.  1873,  p.  636. 
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chancten  of  iU  markings  it  agrees  fairly  with  both,  but  in  general 
form  with  the  latter  only,  that  animal,  like  it,  being  peculiar  for  its 
extrtordinarily  long  neck ;  and,  finally,  in  the  curvature  of  its  horns 
it  di&rs  absolutely  from  both,  as  also  from  any  of  the  other  Gazelline 
gene rt,  while  it  agrees  with  a  group  so  different  from  it  in  all  essen- 
tial respects  that  the  resemblance  must  evidently  be  an  accidental 
one  and  not  indicative  of  any  relationship.  Presumably  the  whole 
of  the  bom  of  this  species  is  homologous  with  the  terminal  three  or 
four  inches  of  the  Gkrenook's  lioms ;  that  is  to  say,  with  the  upwardly 
carved  part,  the  greater  part  of  the  horn  having  become  obsolete 
while  the  upwardly  carved  tips  have  attained  to  a  remarkable  pro- 
portionate development. 

The  following  are  the  dimensions  of  the  skull  of  specimen  e  :— 

Length,  occiput  to  gnathion,  210  millim.,  tip  of  nasals  to  occiput 
1 76^  greatest  breadth  95 ;  height,  crown  to  angle  of  lower  jaw  94  ; 
nasals,  kngth  67,  breadth  26 ;  interparietal,  length  24,  breadth  39  ; 
height  of  orbital  opening  35,  gnathion  to  front  of  anterior  premolar 
63 ;  length  of  molar  series  53.  Lower  jaw,  condyle  to  front  of 
symphysis  153;  height_from  coronoid  process  to  angle  70;  height 
of  ramus  at  centre  of  m^  15'4,  at  posterior  end  of  symphysis  9. 

In  a  letter  addressed  by  Mr.  Clarke  to  Mr.  Rowland  Ward,  the 
following  notes  on  the  appearance  and  habits  of  this  species  are  given: 
"  The  Somali  name  for  these  Antelopes  is  '  Debo  Tag.'  I  shot  them 
in  the  new  country  I  went  into,  and  did  not  see  them  in  any  other 
part  They  have  a  very  long  thin  tail,  and,  when  they  run,  throw  it 
up  and  over  towards  the  neck.  The  neck  is  very  long  and  thrown 
back  towards  the  tail,  so  that  the  two  look  as  if  they  would  touch 
each  other." 

Shortly  after  the  arrival  of  Mr.  Clarke's  specimens,  Mr.  Sclater 
received  from  Mr.  Swayne  two  scalps  of  this  species  which  he  had 
bought  in  Berbera,  and  these  scalps  Mr.  Sclater  has  most  kindly 
banded  over  to  me  for  the  purposes  of  the  present  paper.  Fortu- 
nately the  muzzle  of  one  of  them  has  been  preserved,  90  that  I  have 
been  able  to  make  out  its  strictly  Gazelline  character,  and  the  de- 
scription of  the  colours  above  given  has  also  been  taken  from  these 
specimens. 

It  is  much  to  be  hoped  that  more  specimens  of  this  beautiful 
Gazelle  will  soon  be  obtained,  and  that  we  may  thereby  gain  a  full 
knowledge  of  its  range,  habits,  and  natural  affinities  \ 

*  PA  (May  14th).— Mr.  Olvke  has  favoured  me  with  the  following  notes 
on  this  new  Gaselle: — 

"  I  saw  this  Gazelle  for  the  first  time  on  December  17th,  18D0,  about  three 
hours  from  *  Bairwell,'  or  about  one  day  from  '  Buroa  Well,  Habergerhagi'a 
country/  and  afterwards  on  tbe  road  aU  the  way  into  the  Karehan  district, 
8°  N.  47°  E.  I  killed  a  male,  and  found  one  of  tbe  horns  broken  ofiT  close  (o  the 
skoQ.  which  had  apparenUv  been  done  a  year  or  so  ago. 

'*  They  are  very  graceful  animals,  with  a  long  neck  and  well-proportioned 
head  and  horns ;  the  body  is  rather  slender,  but  considerably  Isurger  than  in 
Gazeila  sptkii,  about  the  size  of  a  female  Q.  walleri.  The  legs  are  long  and 
sleodm;  the  hoofii  are  not  so  triangular  as  those  of  Q,  tpekii,  and  small  for  the 
■ae  of  the  animaL 
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Mr.  Clarke  informs  me  that  the  female  of  Ammodoreas  is  without 
horns,  a  character  which  allies  it  still  more  closely  with  lAthoera' 
nius,  and  removes  it  from  the  typical  Gazelles.  The  exact  locality 
at  which  he  obtained  the  specimens  is  about  a  day  ana  a  half  from 
the  Buroa  Wells,  Central  Somali,  about  100  miles  south  of  Berbera, 

4.  Gazella  scemmerringi,  Cr. 

d".  L.  449.     C.  133.     Rings  22. 

cJ.  L.  450.     C.  127.     Rings  22. 

cJ.  L.  425.     C.  130.     Rings  21. 

$ .  L.  406.     C.  75. 

As  noted  by  Mr.  Lort  Phillips  \  the  Scemmerring's  Gazelles  of 
Somali  are  larger  and  have  longer  horns  than  those  found  in  Abyssinia. 
Mr.  Clarke's  female  horns  are  especially  noteworthy  for  their  length 
and  slenderness. 

5.  Gazella  spekei,  Blyth. 

Gazella  spekei,  Biyth,  J.  A.  S.  B.  xxiv.  p.  296  (1856)  (description) ; 
id.  Cat.  Mamm.  Mus.  As.  Soc.  p.  172  (1863)  (name given);  BUinf. 
Zool.  Abyss,  p.  261,  pi.  i.  fig.  5  (1870);  Kohl,  Ann.  Mus.  Wien,'  i. 
p.  77,  pis.  iii.,  iv.  (animal,  skull,  and  horns)  (1886). 

Gazella,  sp.  (Flabby-nosed  Gazelle),  Lort  Phillips,  P.  Z.  S.  1885, 
p.  932. 

Gazella  naso,  Sclat.  P.Z.S.  1886,  p.  504,  pi.  li.  (head). 

c?.  L.  292;     C.  107.     Rings  21. 

"They  have  small  ears  and  a  long  upper  lip,  just  like  those  of  G,  waUeri  or  a 
Giraffe.  The  horns  are  of  the  shape  of  a  sickle,  and  less  than  12  inches  in 
length,  the  longest,  out  of  the  11  males  killed,  measuring  1 1  inches.  The 
tail,  from  what  I  remember,  is  about  12  or  13  inches  in  length,  very  thin,  and 
thinly  covered  with  black  hair  about  one  inch  lone. 

"  The  colour  of  the  body  is  like  that  of  the  neck,  of  a  kind  of  pink  fawn,  but 
the  belly  is  whitish  and  the  tail  black. 

"  The  face  resembles  that  of  G,  walUH,  only  G,  walUri  has  no  white  from 
the  eye. 

*'  When  running,  or  rather  jumping,  they  look  very  peculiar ;  their  long  neck 
and  head  thrown  back  and  the  tail  thrown  forward,  and  there  appears  to  be 
only  a  foot  between  head  and  tail. 

"  The  country  they  are  mostly  found  in  is  of  low  thorn-bush  and  sandy ;  they 
do  not  seem  to  like  the  big  bushes,  though  at  times  they  are  found  there.  In 
this  respect  they  differ  from  G.  walleri,  this  species  liking  many  bushes  to  go 
and  rest  in. 

*'  The  new  G-azelle  is  to  be  found  one  day*s  journey  from  Buroa  Wells,  at  an 
elevation  of  3100  feet,  to  the  Marchan  count]^  (800  feet),  general  course  about 
S.  by  E.,  and  is  more  numerous  than  ai^y mother  kind  of  game,  excepting 
G,  scemmerringi ;  but  these  are  found  only  in  the  open  country. 

"  Several  times  I  saw  the  new  Gkizelle  and  G.  walleri  feeding  together,  bub  I 
never  saw  more  than  eight  in  a  bunch,  and  on  this  occasion  there  was  a  male 
G.  8(Bmmerringi  with  them. 

**  They  have  great  vitality ;  this  I  put  down  to  the  large  quantity  of  blood 
they  have. 

"  The  female  resembles  the  male,  but  is  without  horns. 

"  Somali  name  *  Debo  Tag,'  which  means  '  carries  tail  high.'  " 

^  P.  Z.  S.  1885.  p.  932. 
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d.  L.  273.     C.  102.     Rings  19. 

d.  L.  272.     C.  98.    Rings  17. 

J.  L.  241.     C.  70. 

Mr.  Clarke's  specimens  prove  the  fact,  unsuspected  or  forgotten 
since  1856,  that  the  original  G.  spekei  of  Blyth  is  the  Flabhy-nosed 
Quelle  of  the  Somali  plateau,  and  not  the  smooth-nosed  one  of  the 
lowlaada  near  Berbera,  to  which  the  name  has  been  applied  by 
Mr.  Lort  Phillips.  The  smooth-nosed  ohe  is  that  described  by 
Dr.  Kohl  as  G.pehelm  (loe.  infrd  cit.),  the  horns  of  the  latter  brought 
bj  Mr.  Clarke  agreeing  absolutely  with  one  of  the  specimens  of 
"G.tpekei*'  obtained  by  Mr.  Lort  Phillips. 

Without  entering  into  details,  the  identity  of  **  O.  naso  "  with 
G.  tpekei  is  readily  shown  by  the  following  extract  from  Lieut, 
(afterwards  Sir  Richard)  Burton's  notes  on  Q,  spekei  giTcn  in  Blyth's 
description : — **  as  you  may  observe  that  there  is  an  elevation  of  loose 
replicated  skin  upon  the  nose.'* 

The  mistake  has  arisen  not  unnaturally  by  supposing  that  at 
Berbera  Speke  got  the  Berbera  Gazelle  (O,  pelzelnt),  and  there  is 
little  in  Blyth's  own  description  and  nothing  in  Mr.  Blanford's  figures 
to  haff  aroused  a  suspicion  of  the  true  state  of  the  case. 

The  horns  of  O.  spekei  are  readily  distinguishable  from  those  of 
Cpehelni  by  their  much  greater  curvature,  those  of  the  latter  species 
being  almost  as  straight  as  those  of  G,  thonuoni,  Gunth .,  to  which 
iu  fact  G.  peUelni  is  most  nearly  allied.  The  black  nose-patch  of 
G.  tpekei  affords  also  a  ready  mark  of  distinction  from  G.  pelzelni, 
in  which  the  upper  surface  of  the  muzzle  is  quite  uniformly  coloured. 

Mr.  Clarke  savs: — "The  Gazelle  heads  were  all  shot  beyond 
Ranr  and  have  the  big  nose.  The  straight-homed  one  [G.  peUelnt] 
is  the  common  one  round  Berbera,  but  when  once  yon  get  on  the 
plateau,  the  big-nosed  ones  take  their  place.  The  two  species  are 
veiy  much  alike  in  the  body,  but  the  horns  of  the  Berbera  one  are 
straight  and  it  has  no  loose  nose." 

6.  Gazella  pelzelni,  Kohl. 

Gazella  spekei,  Lort  Phillips,  P.  Z.  S.  1885,  p.  931  (nee  Blyth). 
G,  pelzelni.  Kohl,  Ann.  Mus.  Wien,  i.  p.  76,  pis.iii.  &  iv.  (animal, 
skull,  and  horns)  (1886). 
fl.  d.L.  267.     C.  95.     Rings  17. 

6.  d.  L.  297.     C.  86.     Rings  19. 

Specimen  b  has  nearly  an  inch  of  rough  but  un-ringed  horn  at 
(be  base  below  the  large  rings,  showing  that  19  rings  are  about  as 
inanj  as  this  species  ever  develops. 

7.  OazOTRAGUS  8ALTATOR,  Bodd. 

6 .  L.  95. 

8.  Neotragtjs  SALTIANU8,  Dc  Blaiuv. 

d.  Horns,  I  70. 

All  the  North  Somali  Neotragi  seem  to  belong  to  this,  the  Abys- 
nnum  species,  and  not  to  N.  kirki,  Giinth.,  the  East-African  form, 
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which,  howerer,  Mr.  Lort  Phillips  obtained  ia  Central  Somali-land '. 
The  same  gentleman,  and  also  Herr  Menges,  collected  seTcral  speci- 
mens of  N.  taltianus  in  the  neighbourhood  of  Berbera,  and  these 
are  now  in  the  British  Museum.  It  may  be  noted,  for  the 
benefit  of  sportsmen,  that  besides  the  decided  dental  and  osteological 
distinction  described  by  Dr.  Giinther',  the  horns  of  N.  saltianus 
may  be  distinguished  from  those  of  N,  kirki  by  being  flattened  along 
their  inner  side  and  therefore  triangular  in  section,  while  those  of 
the  latter  species  are  rounded  and  therefore  circular  in  section. 


April  7,  1891. 
F.  Du  Cane  Godman,  Esq.,  F.R.S.,  Vice-President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  March  1891 : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  March  was  83,  of  which  35  were  by 
presentation,  3  by  birth,  39  by  purchase,  and  6  on  deposit.  The 
total  number  of  departures  during  the  same  period,  by  death  and 
removals,  was  96. 

Amongst  the  additions  I  may  invite  special  attention  to  the 
following : — 

1.  A  young  example  of  the  Ounce  or  Snow-Leopard  (Felts 
undo),  purchased  of  Mr.  W.  Jamrach,  March  6th,  and  believed  to 
have  been  obtained  in  Bhotan.  I  have  already  (see  above,  p.  197) 
spoken  of  the  acquisition  of  this  most  interesting  animal,  an  example 
of  the  only  species  of  the  larger  Cats  which  we  have  not  previously 
been  able  to  exhibit  in  the  Gardens. 

2.  A  small-clawed  Otter  (Lutra  leptonyx)  from  India,  acquired 
by  purchase  March  1 6th,  being  the  second  specimen  of  this  Otter 
which  has  been  obtained  by  the  Society^. 

3.  A  Lhuys'  Impeyan  Pheasant  (Lophophorua  Ihuysi),  male.  A 
fine  example  of  this  rare  Pheasant  from  Szechuen,  Western  China, 
obtained  by  Mr.  A.  G.  Pratt  during  his  recent  visit  to  that  country, 
and  purchased  of  him  on  the  18th  March.  This  is  the  first  example 
of  the  species  received  in  Europe. 

I  may  also  remark  that  among  the  deaths  registered  in  the 
Society's  Gardens  during  the  month  of  March  was  that  of  a 
European  Crane  (Orus  cinerea),  which  was  acquired  by  purchase  on 
the  13th  May  1848,  and  had  thus  lived  nearly  forty-three  years  in 
captivity. 


1  Cf.  PhillipB,  P.  Z.  S.  1885,  p.  932,  and  Solater.  P.  Z.  S.  1886,  p.  604. 

•'  P.Z.S.  1880,p.  17. 

»  C/.P.Z.S.  lfe8,p.664. 


1891.]  MR.  W.  L.  8CLATKR  ON  A   HYBRID  DUCK.  213 

The  Secretary  caUed  attention  to  the  hreeding  of  the  heautiful 
Antelope  Tragelapkus  gratus  in  the  (hardens  of  the  Zoological 
Society  Nature  Artis  Magistre  of  Amsterdam  (ef,  P  Z.  S.  1889, 
p.  220X  and  exhibited  a  water-colour  drewing  of  the  female  and 
young  two  days  old  of  this  species,  forwarded  to  him  by  Dr.  C. 
Kerbert,  the  Director.  The  following  extract  from  Dr.  Kerbert's 
letter  on  this  subject  was  read : — "  Enclosed  I  have  the  pleasure  to 
forward  to  yon  the  coloured  drewing  of  the  female  Jragek^kus 
gratus  with  young  two  days  old,  and  I  beg  to  add  a  few  particulars 
about  them.  The  male  was  receiTcd  very  young  about  5  yeare  ago, 
two  females  two  years  later,  and  the  third  was  purchased  last  year, 
all  of  them  from  the  West  Coast  of  Africa.  The  first  female  was 
covered  the  16th  March,  1890,  and  the  young  bom  the  11th 
November;  the  second  female  was  covered  the  1st  August,  and 
within  a  short  time  we  expect  another  young  one. 

''The  young  is  growing  very  rapidly,  and  is  at  this  moment 
60  cm.  high." 


The  Secretary  exhibited  on  behalf  of  Mr.  W.  L.  Sclater,  F.Z.S., 
a  specimen  of  a  Duck  apparently  a  hybrid  between  the  Mallard 
{Anas  boscas)  and  the  Gadwall  {A,  strepera\  and  read  the  following 
exfjacts  from  a  communication  received  from  Mr.  W.  L.  Sclater  on 
this  subject : — 

**  A  specimen  of  a  very  curious  Duck  was  brought  to  the  Museum 
the  other  day ;  it  was  brought  here  alive,  and  there  can  be  no 
doubt  that  it  was  obtained  somewhere  in  the  vicinity  of  Calcutta. 

**  I  puzzled  over  it  for  some  time,  but  was  auite  unable  to  identify 
it  with  any  of  the  Indian  Ducks  or  others  of  which  I  could  easily 
find  figures. 

''  Mr.  Eraser,  of  this  Museum,  has  suggested  that  it  may  be  a  hybrid 
between  the  Mallard  and  the  Gadwall,  and  I  have  now  little  doubt 
that  he  is  correct  in  his  surmise. 

''  The  following  is  a  description  of  the  bird,  which  proved  on 
dissection  to  be  a  male : — Forehead  and  crown  dark  reddish  brown, 
sides  of  the  head  and  nape  bright  green,  the  green  extending  round 
the  neck  so  as  to  form  a  ring,  which  is  edged  with  a  very  thin  band 
of  white  posteriorly  and  ventrelly ;  cheeks  and  chin  lightish  brown ; 
fore  part  of  the  back  and  scapulars  grey  barred  with  brown,  getting 
darker  till  on  the  rump  is  blackish  green ;  no  recurved  feathers  in 
the  tail ;  tail  ashy,  slightly  edged  with  grey ;  primaries  ashy  grey ; 
secondaries  almost  black,  but  with  the  typical  bottle-green  speculum  ; 
greater  secondary  coverts  grey,  broadly  tipped  with  black ;  median 
coYcrts  slightly  tipped  with  chestnut-red ;  beneath,  fore  part  of  the 
breast  red  with  black  spots,  the  colour  and  spots  gradually  fading 
posteriorly,  where  the  plumage  is  white  narrowly  barred  with  black  ; 
under  tail-coverts  black ;  axillaries  white.  Beak  black  on  the 
culmen  throughout  the  whole  length ;  on  either  side  a  broad  yellow 
band  from  the  lores  to  the  tip ;  feet  bright  red,  nails  black. 

"  A  perusal  of  the  description  given  above  will,  I  think,  convince 


214  MR.  T.  D.  A.  COCKERELL  ON  THE  [Apr.  7> 

every  one  that  the  bird  is  intermediate  in  its  coloration  between  a 
Mallard  and  a  Gadwall. 

"  The  head,  the  wing,  and  the  lower  parts  are  speciallj  noticeable, 
and  the  only  conclusion  one  can  come  to  is  that  it  is  a  hybrid. 
Complete  eyidence  on  the  subject  of  naturally  bred  hybrids  of  course 
it  is  almost  impossible  to  obtain,  but  I  do  not  see  how  this  bird  can 
be  explain.ed  in  any  other  way." 


Mr.  £.  T.  Newton  exhibited  and  made  remarks  on  a  small  and 
abnormally  shaped  egg  of  the  Common  Fowl. 


The  following  papers  were  read : — 

1.  On  the  Geographical  Distribution  of  Slugs. 
By  T.  D.  A.  CocKERELL,  P.Z.S. 

[Received  March  12,  1891.] 

The  Slugs,  or  naked  Land-Mollusca,  are  found  in  almost  every 
inhabitable  part  of  the  globe,  but  the  distribution  of  the  seTerid 
families  and  groups  is  much  more  restricted,  presenting  features  of 
considerable  interest.  Salt  water  is  fatal  to  Slugs,  and  it  is  evident 
that  on  land  they  are  little  fitted  for  extensive  migrations,  their  tardy 
pace  being  proverbial.  They  frequent  old  logs  and  trunks  of  trees, 
and  may  very  possibly  be  carried  down  rivers  or  even  over  short 
arms  of  the  sea  on  floating  timber;  but,  broadly  speaking,  their 
means  of  distribution  may  be  said  to  be  almost  as  small  as  those  of 
any  group  of  living  organisms,  not  excepting  the  Mammalia  and 
Amphibia.  It  follows,  therefore,  that  their  geographical  distribution 
offers  points  of  special  value  as  bearing  on  questions  relating  to  the 
former  extent  ot  land,  and  also,  perhaps,  to  the  climate  of  earlier 
times. 

For  various  reasons,  which  need  not  be  discussed  in  the  present 
paper,  it  is  practically  certain  that  at  least  the  great  majority  of  Slugs 
have  descended  from  testaceous  forms.  This  is  especially  clear 
in  the  Limacidee,  where  in  Parmaeella  and  other  genera  the  young 
is  much  more  enclosed  in  a  shell  than  the  adult ;  while  the  life- 
histories  of  many  of  the  slug-like  HeHcarionina  are  suggestive  of  a 
series  of  the  still  existing  adult  forms. 

It  is  also  evident  that  the  Slugs  are  of  polygenetic  origui,  a  fact 
which  should  prevent  their  being  nearly  all  classed  under  a  single 
family,  as  is  still  sometimes  done.  Of  the  six  families  of  Slugs  recog- 
nized in  the  present  paper,  five  are  more  nearly  allied  to  as  many 
testaceous  groups  than  to  each  other. 

The  classifications  of  various  authors  are  exceeding  diverse,  and 
especially  does  there  seem  to  be  the  widest  divergence  of  opinion 
among  good  authorities  as  to  what  constitutes  a  family.  Thus  Ray 
Lankester  ^  gives  a  family  Lmacida^  which  includes  three  families 

1  Art,  Molluflca,  reprinted  from  Eno)'cl.  Brit.  1891. 
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aooording  to  my  classification^  two  of  which  are  usually  considered 
more  nearly  alUed  to  two  of  the  genera  he  places  in  Helicida  than 
to  etch  other.  On  the  other  hand,  Simroth  ^  uses  the  family  term 
Vroeydida  for  a  group  which  I  here  place  only  as  a  tribe  of  the 
sabfamily  Heliearionifue, 

In  order  to  bring  the  classification  of  the  groups  into  a  condition 
of  approximate  uniformity,  I  have  to  propose  a  partly  new 
amn^ment,  based  on  the  structural  characters  of  the  animals,  and 
especially  the  jaw  and  lingual  membrane*  In  this  arrangement,  for 
tbe  sake  of  clearness,  I  have  included  the  testaceous  families  which 
are  more  related  to  families  of  Slugs  than  to  each  other  (see  p.  216). 

SucciNEiDJB. — Janellitue. 

A  Tery  remarkable  subfamily,  confined  to  the  Australian  region. 
The  genera  differ  in  the  d^ee  of  derelopment  of  the  curious  sulci- 
fonn  grooTcs  on  the  back.  From  an  examination  of  some  very 
interesting  material  in  the  British  Museum,  I  am  able  to  classify  the 
generic  groups  more  clearly  than  has  been  done  before.  The  following 
genert  may  be  recognized : — 

ANKrriA,  Gray,  1860. — ^This  seems  to  be  the  most  highly  deve- 
k>ped  of  the  genera.  The  respiratory  orifice  is  situated  at  the  apex 
of  a  grooved  triangle,  the  base  of  which  forms  part  of  the  dorsal 
gnwre.    The  described  species  are  seyen  in  number : — 

A,  macdonaldif  Gray. — New  Caledonia,  and  reputed  also  to  occur 
ia  the  New  Hebrides. 

A.kirudo  (Fischer). — New  Caledonia. 

A.  modesta  (Cr.  &  Fisch.). — New  Caledonia. 

i.  megalodontes  (Q.  &  G.). — New  South  Wales.  This  is  the  Limax 
^egaloSmtes  of  Quoy  and  Gaimard,  from  near  Port  Jackson.  It 
Quij  not  belong  here  ;  the  description  is  not  very  clear. 

A  gnffei  (Humbert). — Queensland  and  New  South  Wales.  The 
firitish  Museum  has  examples  of  this  large  species  from  Brisbane 
«nd  Sydney  {Challenger  Coll.). 

A.  IcrefftH  (Keferst.). — Australia.  A  specimen  in  the  British 
Moseom  is  from  the  head  of  the  Murray  Kiver  (Sir  G.  Maeleay), 
This  species  is  very  close  to  the  last,  but  A,  hrefftii  is  yellowish-white, 
while  A.graffei  is  grey  and  has  the  triangular  "  mantle  "  longer  in 
proportion  to  its  breadth. 

A.  schutei  (Keferst.). — Australia. 

Probably  the  number  of  species  will  be  considerably  reduced  when 
they  are  better  known.  Triboniophorus,  Humb.,  is  a  synonym  of 
A  eitea, 

Aneitella,  n.  gen.,  type  A.  virgata  (Smith,  P.Z.S.  1884). — ^This 
gemu,  from  the  Admiralty  Is.,  differs  from  Aneitea  in  having  only 
one  of  the  grooves  which  form  the  triangular  so-called  mantle  m  that 
fieaiis,  namely  that  running  obliquely  backwards  to  the  respiratory 
orifice.    The  only  known  species  is  well  described  and  figured  by 

*  Not.  Act.  Ac.  C»«.  Leop.-Oar.,  1890. 
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Bir.  E.  A.  Smith  as  Aihoracophorus  virffatus,  and  the  ori^al 
spedmens  are  in  the  British  Museum. 

Athoracophorus,  Gould,  1852  (=Janella,  Gray). — ^A  New- 
Zealand  genus,  consisting  of  small  species  with  a  dorsal  groove, 
hut  in  the  typical  forms  no  triangular  ^*  mantle  "  like  that  ofAneitea. 

A.  bitentaeulatus  (Q.  &  G.).— New  Zealand. 

A.  bitentaeulatus  forma  antipodarum  (Gray). — ^New  Zealand. 
Gray's  type  is  in  the  British  Museum,  as  well  as  a  specimen  from 
WeUington  {Otago  Univ.  Museum).  The  variety  differs  from  the 
type  in  heing  without  spots. 

Sabg.  Konophora,  Button. — This  subgenus  or  section  scarcely 
differs  from  Athoracophorvs,  but  the  dorsal  groove,  in  a  specimen 
in  the  British  Museum,  is  not  carried  forward  medially  beyond  the 
point  where  it  branches,  and  the  diverging  branches  converge  below 
tbe  tentacles  and  unite  just  above  the  mouth. 

A.  marmoreus  (Button). — New  Zealand,  South  Island. 

A,  marmoreus  forma  nov.:  22  millim.  long  (in  alcohol).  Whitish, 
with  scattered  pale  brownish  depressed- raised  tubercles,  foot  with  a 
fairly  well-defined  margin.  Dunedin  (Otago  University  Museum), 
in  the  British  Museum.  This  form  differs  very  much  in  colour  from 
Button's  description  of  the  type. 

Subg.  Pseudaneitea,  nov. — Small  Slugs  of  New  Zealand  and  the 
Auckland  Is.,  resembling  Athoracophorus^  but  showing  a  decided 
teodeocy  towards  the  formation  of  a  *'  mantle-area  "  like  that  of 
Aneiiea.  The  Janella  papillata  of  Button  may  be  taken  as  the 
type. 

A,  pa^illatus  (Button). — New  Zealand,  North  Island  and  South 
Island ;  also  Auckland  Is.  and  Chatham  Is.  A  specimen  from  Dun- 
edin (Oiago  University  Museum)  is  in  the  British  Museum.  This 
species  is  widely  different  firom  A.  bitentaeulatus,  of  which  it  was 
considered  a  variety.  The  "  mantle-area  "  is  quadrangular,  and  the 
^ges  of  the  foot  are  ezcavate-grooved.  The  dorsal  groove  persists 
«oniewhat  on  the  face. 

A.  verrucosus,  V.  Mts.  in  Simroth.  Auckland  Is.  Very  nearly 
allied  to  the  last.     The  "  mantle-area  "  is  triangular. 

A'  marmoratuSf  V.  Mts.  in  Simroth.  Auckland  Is.  This  will 
probably  form  a  distinct  subgenus  or  section.  The  specific  name  is 
unfortunately  chosen,  as  there  is  already  a  marmoreus  of  Button. 

NiojANBLLA,  n.  g.  The  most  simply  developed  of  the  family, 
Wking  both  the  "  mantle-area  "  and  the  dorsal  groove, 

Neojanella  dubia^  n.  sp. — Length  (in  alcohol)  53  millim.,  breadth 
1 1  millim.  Sole  not  differentiated  into  parts,  and  only  a  very  slight 
^ve  between  the  sole  and  back.  No  "  mantle-area."  Respiratory 
orifice  situated  on  the  back,  slightly  to  the  right  of  tbe  median  line. 
Tail  rounded,  flattened,  no  keel,  no  mucus-pore.  Sole  pale  yellowish. 
Back  pile  yellowish,  marbled  all  over  with  black  or  dark  bluish 
pj.  Bespiratory  orifice  pale,  on  a  pale  patch,  which  is  ringed 
witii  black.     Heaa  injured  and  shrivelled  in  the  specimen  described. 
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E^t^mal  genitftl  oijQcj?  pn  a  pale  p^tc}),  l:^^low  and  slightly  ai^terior 
to  respiratory  orifice.     No  regular  dorsal  grooves. 

Genital  orifice  from  head  13,  from  respiratory  orifice  5,  from  sole 
2|  xnillin].  Bespiriitory  orifice  from  head  16,  from  geoiMl  orifice  5, 
froip  sole  7  n^illim. 

Described  from  a  specimen  in  the  British  Museum,  from  the  south 
side  of  Cook's  Straits,  New  Zealand  {Wellington  Museim). 

ffyalimacina. 

Contains  the  genus  HytUimax,  H.  &  A.  Ad.,  with  one  species  in 
the  Andaman  Is.,  one  in  the  Nicobar  Is.,  one  in  Bourbon,  two  in 
Mauritius,  and  one  only  on  the  Asiatic  mainland — H,  viridU  Theob., 
of  Pegu. 

Succineinte, 

The  typical  but  testaceous  genus  Succinea  is  widely  distributed  in 
both  hemispheres.  A  slug-like  genus,  Omalonya:,  d'Orb,  is  found 
in  Trinidad,  British  Guiana,  Brazil,  and  La  Plata,  and  reported  also 
from  Guadeloupe  and  Juan  Fernandez.  A  specimen  in  the  British 
Museum  from  Pemambuco  (H.  N.  Ridley)  may  be  O.  patera, 
Doring  ;  it  is  paler  and  less  marked  than  O.  unguis,  T6r. 

Vaginulidje. —  Veronicellince. 

This  subfamily  consists  of  the  genus  Veronicellay  Blainv. 
( Vaginula,  Fer.),  with  very  numerous  species  in  tropical  regions, 
and  the  monotypic  genus  or  subgenus  Leonardia,  Tapp.-Can., 
which  differs  in  the  more  posterior  position  of  the  female  genital 
orifice.  The  genus  Veronicella  consists  of  about  133  species,  distri- 
buted as  shown  on  pp.  219-220.  The  correct  numbers  cannot  be 
exactly  ascertained,  as  it  is  probable  that  some  of  the  species  wiU  prove 
synonymous  with  others,  while  others  may  have  to  be  placed  in  dis- 
tmct  genera  ^  It  is  also  probable  that  many  species  remain  to  be  dis- 
covered. The  numbers  given  for  each  country,  added  together,  make 
more  than  the  total  of  133,  owing  to  the  fact  that  several  species 
inhabit  more  than  one  country.  As  a  rule,  however,  the  species  have 
not  a  wide  distribution  ;  very  many  are  peculiar  to  islands.  There 
are  no  species  in  the  Palsearctic  or  Nearctic  Regions,  the  occurrence 
of  V.floridana  in  Florida  being  merely  an  indication  of  the  West- 
Indian  afi&nities  of  the  fauna  of  that  State  ;  while  the  anomalous  fact 
of  a  species  (F.  schivelyce,  Pilsbry)  in  Bermuda  seems  to  find  its 
explanation  in  the  probable  introduction  of  the  Bermuda  species 

^  For  example,  I  have  recently  examined  specimeDS  in  the  British  Museum 
from  tiie  Neotropical  region  which  seem  wortliy  of  at  least  subgeneric  distinc- 
tion, namely  a  species  from  Bio  Janeiro  referred  to  V,  taufu^si,  F^r.,  and  the 
true  Veronicella  lavis,  Blainv.,  from  Jamaica.  F^russao's  name  Vaginula  may 
be  used  for  the  former,  and  thus  we  get : — 

(1)  VcrotHctllOy  Blainv.  Sole  narrow,  rounded  and  not  prmecting  beyond 
mantle  posteriorly.  Female  genital  orifice  post-median.  (l^'P^i  ^-  "PwV, 
Blainv.j 

(2)  Vaginula,  F^r.  Sole  broader,  projecting  beyond  mantle  posteriorly. 
Female  genital  orifice  antemedian.    (l?ype,  V,  taunaysi,  F4r.) 
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from  Mexico.  I  have  compared  the  description  of  V.  schivelyne 
with  that  of  the  Mexican  F.  moreleti,  Crosse  and  Fischer,  and  they 
wodd  certainly  seem  to  he  the  same  species,  though  the  female 
genital  orifice  of  F.  schivelya  is  said  to  be  more  posteriorly  situated 
than  that  of  F.  moreleti. 


Uruguay. .  . 

Brazil , 

Venezuela  . 
Ecuador  . .  . 
Guiana  . . . 
Bolivia    . .  . 

Cuba   

Haiti 

Jamaica  . .  . 
Dominica 
Martinique  . 
Guadeloupe . 
Trinidad . .  . 


Distribution  of  Veronicella. 
(1)  Neotropical  Region. 


1  species. 
16  „ 

4  „ 

U  „ 

2  „ 

1  „ 

2  „ 
2  ,. 
2  „ 
I  „ 
1  ., 
I  ,. 


Buenos  Ay  res. 

Peru    

Chile   

Argentine  . . 
Mexico  .... 
Nicaragua  . . 
Florida  .... 
Bermuda. . . . 
Porto  Rico . . 
St.  Vincent . . 
St.  Thomas . . 
Paraguay. .  . . 


species. 


r.  oUvacea,  Stearns,  is  reported  from  California,  but  it  does  not 
appear  to  be  native  there.  F.  marianita,  Cousin,  lately  described 
from  Ecuador,  is  apparently  identical  with  V.  solea,  d'Orb. 


(2)  Ethiopian  Region. 


Natal   1  species. 

Delagoa  Bay  .1  „ 

Mozambique  .1  „ 

Zanzibar  ....      1  „ 

Liberia    ....      1  „ 

Gold  Coast . .      1  „ 

Princes  L    . .      1  ,, 


Madagascur . 
Comoro  Is.  . 
Mauritius 
Bourbon  . . . 
Rodriguez  . 
Seychelles    . 


(3)  Oriental  Region, 


India 2  species. 

Burmah  ....  1  „ 

Siam   2  „ 

Cochin  China.  2  ,, 

Camboja ....  1  „ 

China 8  „ 

Malacca  ....  2  „ 

Saleyer  Is.  . .  1  „ 

Moluccas 3  „ 


Ceylon  . . . . 
Sumatra  . .  . . 
Philippines . , 

Nias    

Borneo     . . . , 

Java    

Celebes    . .  . , 

Flores 

Amboina ... 


5  species  ^ 

3  „ 

4  ., 
1  „ 
1       „ 

5  „ 


4  species. 

4  „ 

3  „ 
1  „ 

4  » 
12  „ 

1  „ 

1  ,, 

1  „ 


*  In  Madagascar  we  get  a  subgenus  Imerinia  (subg.  nov.),  which  has  the  sole 
Tciy  narrow,  not  projecting  posteriorly ;  mantle  above  and  below  thickly  im- 
prased-punctate,  and  above  with  scattered  raised  warts ;  $  orifice  postmedian, 
not  very  near  to  sole ;  median  dorsal  line  slightly  impressed ;  anterior  right 
edge  of  mantle  sometimes  tufted  with  red-brown  bristles.  This  subgenus  is 
founded  on  some  specimens  from  Imerinain  the  British  Museum,  which  will  be 
dewribed  more  fully  elsewhere. 
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(4)  Australian  Region. 

New  Guiuea    . .     2  species.         Queensland . .     3  species. 
New  Caledonia  .     1       „ 

There  are  also  specimens  from  Port  Elizabeth,  S.  Africa,  Panama, 
Honduras,  and  St.  Lucia  in  the  British  Museum  collection,  of  which 
I  hope  to  write  at  some  future  time  \ 

Vaginulinre, 

While  the  Veronicellinee  have  a  ribbed  jaw  and  quadrate  marginal 
teeth,  the  Vaginulifue  have  no  jaw  and  the  teeth  all  aculeate.  Thus 
the  two  subfamilies  differ  from  one  another  much  as  the  Arioniike 
differ  from  the  Teatacelliday  so  far  as  these  particulars  are  concerned, 
but  in  other  respects  they  seem  so  closely  allied  that  they  may  be 
united  under  a  single  family.  It  would  be  interesting  to  ascertain 
whether  the  Faginulidce  are  carnivorous,  as  from  their  structure  they 
should  be. 

Under  Vaginulince  are  three  genera*. — Rathousia,  Heude,  with  three 
species,  from  China ;  Faginulus,  "  Stol.'*  \  Cochin  China  and  the 
Malay  Peninsula;  and  Atopos,  Simroth,  found  in  Amboina  and 
Mindanao,  and  apparently  also  in  New  Guinea  and  Queensland. 
Perhaps  these  three  genera  will  not  all  prove  distinct,  but  I  have 
not  made  any  critical  examination  of  them  myself.  Superficially, 
the  species  of  Faginulus  may  be  known  by  their  subcylindrical  shape 
and  broad  sole,  Feronicella  being  flattish  with  a  narrow  sole,  A 
species  which  I  refer  to  Faginulus  is  in  the  British  Museum,  from 
Penang ;  and  an  Atopos  (or  something  closely  allied)  from  Huon 
Gulf,  New  Guinea.  This  last  is  probably  the  F.  prismatiea,  T.-Can., 
which  is,  I  suppose,  a  species  of  Atopos  \ 

A  Ri  o  N I  DiB . — Ph  ilomycintJB, 

Consists  of  a  single  genus  Limacella,  Blainv.  (PhilamycuSf  Raf.), 
which  I  have  treated  in  some  detail  in  Ann.  Mag.  N.  H.  for  Nov. 
1890.  The  distribution  of  LimaceUa  is  very  remarkable.  It  occurs 
in  Central  America  and  Eastern  North  America,  but  not  at  all  west 
of  the  Rockies.  It  reappears  in  the  Chino-Malay  and  Indian  regions, 
the  only  intermediate  localities  being  Japan  and  the  Sandwich  Is. 

^  Dr.  Simroth  ha«  just  published  a  paper  (see  Bes.  Abdr.  nat.  Gee.  Leipzig) 
in  which  ixiany  uew  species  are  indicated  ;  I  haye  altered  the  statistics  abore  so 
a«  to  include  tnese.  For  the  anatomy  of  many  species  of  this  genus  see  Semper, 
Reisen  im  Arch.  Phil.  1885. 

^  Stoliczka  is  quoted  as  authority  for  this  genus  as  here  limited,  but  he  did 
not  actually  propose  a  genus  VaginvXus  ;  indeed  he  described  (Joum.  As.  Soc. 
Bengal,  ISt^i)  a  species  from  Penang  with  the  characters  of  this  genus  under 
the  head  of  VeroniccUa  himianica,  Vaginulus,  as  here  understood,  wa«  defined 
by  W.  G.  Binney  in  1879. 

'  Since  this  was  written,  I  have  received  a  letter  from  Dr.  Simroth,  to 
whom  I  had  sent  some  particulars  of  the  Penang  and  Huon  Gulf  specimens. 
He  thinks  that  the  Penang  one  (which  is  certainly  a  species  of  Vaginulus 
W.  G.  Binney)  is  congeneric  with  his  Atopos,  and  that  the  Huon  Gulf  one  (ap* 
parently  V.  prismatica,  T.-Can.)  probably  represents  a  new  genus  or  subgenus.* 
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Jrionin€e. 

There  are  seven  recognizable  genera  in  this  subfamily. 

Jrion,  with  numerous  described  species,  is  confined  to  the  European 

region,  except  that  species  have  been  introduced  by  human  agency 

into  North  America,  New  Zealand,  and  St.  Helena.     The  St.  Helena 

species  is  A,  hortensis,  F6r. ;  six  specimens  from  this  locality  are  in 

the  British  Museum,  collected  by  Mr.  A.  E.  Craven.     The  New 

2^Dd  species  was  described  as  a  new  species,  A,  incommodus, 

Hutton;  but  a  specimen   in   the  British  Museum  from   Dunedin 

(Otago  Umv,  Mus.)  shows  it  to  be  the  cinereo-Juscus  form  of  A. 

^fiuau,  Drap.    The  genus  Arion  also  occurs  in  Madeira  and  the 

Azores,  where  it  has  some  appearance  of  being  native,  though  none 

of  the  species  are  peculiar.     There  are  two  specimens  of  A,  subfuscus 

from  Madeira  in  the  British  Museum  {Mr,  Mason),  and  A.  empiri- 

(ontm,  fir.,  has  been  recorded  from  there.    Among  the  Azores  species 

^ere  is,  according  to  Simroth,  a  small  insular  variety  of  ^.  lusitanicus^ 

Mab. 

/iri\ineulu8,  Lessona,  is  a  small  genus  of  the  Mediterranean  region, 

^tb  one  species  in  Sardinia,  and  three  in  Piedmont.     One  of  the 

'•tier  is  also  found  in  the  Dept.  of  Var,  in  S.E.  France. 

.  ^^omdacus.  All  man,  with  its  subgenus  Letourneuxia,  Bgt.,  has 

^?^  supposed   species,  found  in  different  parts  of  Portugal  and 

^%cHa,  with  one  species  at  the  Straits  of  Gibraltar  and  another  in 

Co.  Kerry,  Ireland.    The  distribution  of  the  Irish  species,  O.  maeu- 

^f>'^y  is  very  interesting,  as  it  seems  to  be  confined  to  a  small  district 

in  8.W.  Ireland,  and  Portugal,  though  it  has  been  reported  also  from 

^•W.  France.     It  is  also  worthy  of  notice  that  in  the  more  northern 

P*rt  of  its  range  the  genus  shows  a  strong  tendency  to  lose  its  bands 

^d  become  dark  with  pale  spots,  while  the  southern  spepes  are 

'^T  distinctly  and  invariably  dark- banded. 

7V/ra«pM,  Hagenm.,  an  extraordinary  genus  with  a  mantle-aperture, 
^•^  CamioUy  may  safely,  I  think,  be  put  on  one  side,  because 
"*geamiiller's  description  and  figure  seem  to  belong  merely  to  a 
specimen  of  Arion  allied  to  hortensis,  with  an  artificially-made  hole 
»tt  the  mantle !  The  flexion  of  the  mantle-bands  does  not  prove  the 
hole  to  be  normal,  as  A.  alpinusj  which  has  no  mantle-aperture,  has 
them  strongly  curved  outwards  much  as  in  TetraspU.  Aspidoponu^ 
'^^^^•i  1833,  from  Austria,  is  another  supposed  genus  with  mantle- 
*P^^^re,  founded  really  on  a  species  of  Amalia  ^ 

The  next  genus  of  the  subfamily  is  met  with  in  the  far-distant 
li^niaUyas,  namely,  Anadenus,  Heynem.  For  an  account  of  the 
*P«cie8  see  Ann.  Mag.  Nat.  Hist.,  Oct.  1 890.  There  are  six  described 
*P^»es,  some  of  them  of  great  size.  From  the  Himalayas  eastward 
here  are  no  other  Asiatic  representatives,  the  subfamily  being,  so 
*'w  ^  known,  entirely  absent  in  the  Chinese,  Malay,  and  Australian 
!^<>n8.    It  is  also  absent  in  South  America,  and  in  all  parts  of 

.^Jth  America  except  the  Pacific  region,  where  it  is  largely  developed, 
^*^u  three  distinct  genera.      Ariolimax,   Mdrch,  containing  some 

^  See  Ueynemano,  Jahrb.  d.  mal.  Ges.  1884. 
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forms  of  considerable  size,  is  found  along  the  Pacific  coast  of  the 
United  States  and  in  British  Columbia,  while  a  subspecies  of  A.  caU- 
formcus  occurs  even  so  far  south  as  Costa  Rica.  Prophysaon  has  a 
somewhat  similar  distribution,  but  does  not  go  into  Central  America  ; 
it  has  its  strongest  development  in  the  State  of  Washington,  and 
goes  inland  as  far  as  Idaho. 

Anadenulus,  a  monotypic  genus  allied  to  jMadmus,  is  confined  to 
Southern  California. 

BiMneyincR. 

This  subfamily  is  proposed  for  certain  slug-like  genera,  resemblmg 
the  HelicarionintB  outwardly,  but  having  the  jaw  and  dentition  of 
Arioni$UB.  Binneya^  J.  G.  Coop.  {^Xanthonyx,  Cr.  &  F.),  may  be 
taken  as  the  type.  It  is  found  in  Mexico  and  on  Santa  Barbara  Island, 
off  the  coast  of  California.  Mr.  W.  G.  Binney  sent  me  a  shell  of 
B.  notabUis  from  the  latter  locality.  Cryptostracon,  W.  G.  Binn., 
from  Costa  Rica,  and  Hemphiliia,  Bl.  &  Binn.,  from  the  N.W. 
United  States,  both  monotypic  genera,  may  also  be  conveniently 
referred  here,  and  also  Peltella  from  Brazil,  with  the  allied  or  identical 
West-Indian  genus  G  ceo  tit  ^  ShuttL  Curiously,  also,  the  genus 
Otoconcha,  Button,  from  North  Island,  New  Zealand,  has  all  the 
characters  of  this  subfamily,  nor  is  this  the  only  resemblance  between 
the  MoUusca  of  Western  North  America  and  New  Zealand. 

Oapeltifue. 

Contains  only  the  genus  Oopella,  Morch,  in  Heynem.,  from  the 
Guinea  and  Cape  of  Good  Hope  regions.  I  have  never  seen  the 
type  species,  O.  nigropunctata^  but  I  refer  the  "  Arion  "  aterrimus. 
Gray,  contained  in  the  British  Museum,  to  this  genus. 

Li  MACiDiB. — LimacintE, 

(1)  LiMAx,  auctt. — This  genus,  as  restricted  by  modern  authors, 
is  indigenous  only  in  the  Western  Palaearctic  or  European  region. 
It  is  true  that  many  species  of  Limax  have  been  described  from 
distant  regions,  but  in  every  case,  so  far  as  can  be  ascertained,  they 
are  either  European  species  introduced  (thus  L.Jiavus  received  two 
synonyms  in  Australia)  or  they  do  not  belong  to  Limax  at  all.  The 
most  typical  form  of  Limax  has  its  greatest  development  in  Northern 
Italy,  and  consists  of  numerous  species  or  subspecies  allied  to  L. 
maanmus,  L.,  and  L.  cinereoniyer,  Wolf.  Allied  to  these  is  L,  Jlavus, 
L.,  which  has  become  almost  cosmopolitan  through  its  introduction 
into  various  countries  by  human  means.  Thus,  the  British  Museum 
contains  examples  of  this  species  from  Rarotonga  and  the  New 
Hebrides  (Rev.  Wyatt  Gill),  St.  Helena  (/.  C.  Melliss),  Sj^dney 
('  Challenger*  Coll.),  Savannah,  United  Stetes  (fF.  G.  Binney),  and 
I  have  received  it  from  Washington,  U.S.A.  (Dr.  R,  E.  C.  Steams), 
Lexington,  Virginia  {Prof.  J,  H.  Morrison),  and  Burlington,  New 
Jersey  (W.  G.  Binney),  Another  subgroup  (Lehmannia,  Heyn.) 
has  its  type  in  L,  maryinatus,  Miill.,  a  species  widely  distributed  in 
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Europe,  frequenting  beech-woods,  and  often  found  at  considerable 
altitades  above  the  sea.  In  Ireland  it  has  developed  a  remarkable 
spotted  race,  maculatus.  Roebuck. 

Idmacopsis  or  Frauen/eldia  is  a  group  belonging  to  8.E.  Europe, 
at  present  little  known. 

(2)  MaLiACGlimax,  Malm. — A  genus  with  six  species  intermediate 
in  some  respects  between  Limax  and  Agriolimax,  belonging  to  the 
Western  Palearctic  region.  Mr.  Pollonera  has  sent  me  M,  nyctelius, 
Bgt.,  from  Algeria,  and  M,  valentianus,  F6r.,  from  Barcelona. 

Mesolimcuc,  Poll.,  founded  on  if.  brauni.  Poll.,  from  Asia  Minor, 
is  somewhat  similar,  but  more  allied  to  true  Limax, 

(3)  Agriglimax,  Morch. — ^This  genus,  differently  from  Limax, 
is  exceedingly  widely  distributed,  having  apparently  indigenous  species 
in  the  Palaearctic,  Ethiopian,  Australian,  Nearctic,  and  Neotropical 
regions.  It  is  found,  however,  that  all  the  species  outside  of  the 
Palaearctic  region  resolve  themselves  into  either  (1)  /I.  agreatis,  L., 
of  Europe,  introduced,  or  (2)  allies  of  the  European  A,  lavis,  Miiller. 
Dr.  Simroth  is  of  the  opinion  that  these  numerous  lavis-aWies  are  all 
referable  to  the  true  A.  lavis ;  but  I  have  examined  a  good  many  of 
them,  and  am  confident  that  a  few  species  of  non-Palaearctic  AgriO' 
limax  will  have  to  he  kept  as  valid.  In  North  America  I  should 
regard  A,  eampestris,  Binn.,  as  a  species,  with  montanus,  Ing.,  hyper- 
biireus,  Wst.,  and  occidentalis,  Coop.,  as  slight  races  of  it. 

A,  herendti,  Strebel,  of  Central  America,  has  a  Californian  race 
hemphiUi  {Limax  hemphilli,  W.  G.  Binn.,  1890) ;  this  species  re- 
sembles L,  agreetis  rather  than  campestris  in  its  dentition.  I  shall 
have  occasion  to  discuss  the  genus  Agriolitnax  in  detail  at  some 
future  time,  and  so  will  not  give  further  particulars  here. 

(4)  Amalia,  Moq. — Consists  of  three  sections : — Subamalia,  Poll., 
with  four  reputed  species  from  S.E.  Europe ;  Tandonia,  L.  &  P., 
with  many  species,  all  European,  except  one  in  Syria  (concerning 
which  see  Ann.  Mag.  N.  H.,  Oct.  1890);  and  Pirainea,  L.  &  P., 
which  is  very  well  developed  in  the  Mediterranean  region,  occurs 
throughout  Western  Europe  and  in  the  Atlantic  Islands,  and  also 
at  the  Cape,  in  Brazil,  in  Juan  Fernandez,  in  the  Sandwich  Islands, 
on  the  Pacific  coast  of  North  America,  in  New  Caledonia,  and  in 
New  Zealand,  Australia,  and  Tasmania.  It  seems  to  be  native  out- 
side of  the  European  region  in  North  America  (the  Pacific  coast 
only)  and  in  New  Zealand  and  Australia ;  but  its  wide  distribution 
elsewhere  is  no  doubt  largely  due  to  accidental  introduction  by  human 
means.  Broadly  speaking,  Pirainea  may  be  said  to  be  cosmopolitan 
in  dan^  temperate  regions  ;  but  I  will  not  here  give  the  distribu- 
tion in  detail,  as  I  shall  treat  the  group  fully  on  another 
occasion. 

Prof.  Ralph  Tate  in  1881  described  two  species  of  Amalia  (as 
Miiajf)  from  the  Australian  region.  A.  tasmanica,  from  Tasmania, 
seems  allied  to  the  New-Zealand  A,  antipodarum,  while  A,  nigricola, 
from  Adelaide,  South  Australia,  should  be  compared  with  A,  maura 
(Q.  &  G.)  from  New  South  Wales.  A,  nigricola  has  been  reported 
aa  A.  tugricolUs  from  Tasmania,  but  I  believe  erroneously. 
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The  genus  or  subgenus  Giffontomkuc,  Bttg.,  was  founded  on  a 
large  species  from  the  Caucasus.  Lytapelte  and  PlaiyiaxoH  are 
names  used  for  a  West-Asiatic  group  with  few  species,  seeminglj 
intermediate  between  Atnalia  and  Agriolimax, 

(5)  EuMiLAx,  Bttg.  (Paralimax,  Bttg.). — Consists  of  species  from 
the  region  of  the  Caucasus  and  Armenia,  with  the  external  appear- 
ance of  Amalia  and  the  dentition  of  Agnolimax,  but  differing 
obviously  from  both  these  genera  in  the  anterior  position  of  the 
respiratory  orifice.  I  have  examined  specimens  of  Paraliwiax  inter' 
mittens,  Bttg.,  and  Eumilaxbrandti,  V.  Mts.,  in  the  British  Museum, 
and  they  seem  to  belong  to  the  same  genus.  Ewnilax,  being  the 
prior  name,  must  be  used. 

Parmaeellince. 

This  subfamily  contains  only  the  genus  Parmacelfay  Ctiv.,  which 
is,  perhaps,  the  most  highly  specialized  of  all  the  Slugs.  There  are 
8  supposed  species,  found  in  Western  Asia,  Egypt,  Algeria,  Morocco, 
Spain,  Portugal,  and  the  Canary  Is. 

A  subspecies  of  P.  valenciennii,  which  I  described  as  var.  maculata, 
is  found,  together  with  its  form  olivacea,  on  both  sides  of  the  Straits 
of  Gibraltar.  It  is  interesting  that  the  forms  of  P.  valeneiennii 
found  at  Gibraltar  and  Tangier  should  be  identical ;  further  north, 
in  Portugal  and  France,  the  species  gradually  loses  the  dark  markings 
on  the  mantle  and  becomes  spotless. 

VitrinuuB. 
Vitnna,  Drp„  is  a  testaceous  genus  characteristic  of  the  Palaearctic 
and  Nearctic  regions  and  the  Atlantic  Islands.  Many  species  have 
been  described  from  South  Africa  and  other  localities,  but  until  the 
soft  parts  of  all  are  known,  it  will  not  be  possible  to  say  how  many 
may  be  really  referable  to  Helicarion,  Other  slug-like  genera  re- 
ferred to  this  subfamily  are  Vitrinoidea,  Fitrinopsie,  and  Fitrinocomts 
of  Semper,  from  the 'Philippines,  and  Parmella,  H.  Ad.,  from  the 
Fiji  Is. 

HelicarioniniB. 

1  have  given  a  table  of  the  genera  of  this  subfamily  in  Ann.  Mag. 
Nat.  Hist,  for  Jan.  1891.  Their  distribution  is  in  many  ways 
instructive.  The  l7rocyc/ii*-group  is  very  characteristic  of,  and 
confined  to,  the  Ethiopian  region. 

Estria  and  Asptdelus,  from  the  Guinea  region,  are  two  monotypic 
genera  which  may  prove  identical,  or  at  least  only  subgenerically 
distinct. 

Fitrinozonites  from  the  Eastern  United  States,  and  Felifera  from 
Costa  Rica,  represent  the  subfamily  in  America. 

Ibycu9  occurs  in  the  Himalayas,  in  Siam,  and  in  Java;  it  also 
exists  in  Borneo,  if,  as  I  believe,  the  Parmarion  baccarii  and  P.  doria 
of  Issel  (which  are  probably  two  forms  of  the  same  species)  arc 
correctly  referable  to  it.     Girasia  is  specially  characteristic  of  the 
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loduin  region  \  Mariaellay  a  very  distinct  genus,  has  almost 
identical  forms  in  S.  India,  Cejloii,  and  the  Seychelles.  Parmaeoehlea 
has  m  single  species  from  the  northern  extremity  of  Queensland, 
bnt  is  represented  in  the  Indian  region  by  a  subgenus  Pseudatuienia 
(dot.  nom.)  of  Ibycu9^  the  type  of  which  is  the  Africarion  ater  of 
Ood  win-Austen.  Austenia  is  a  genus  of  the  Indian  region,  with  some 
Tery  different  species,  which  will  probably  form  new  subgenera. 

Helicarion  is  very  numerous  in  species,  about  101  being  known. 
The  genus  is  quoted  from  Africa,  the  Indian,  Chinese,  and  Malay 
^lona,  Australia,  &c.  It  is  very  noteworthy,  however,  that  it  seems 
to  be  absent  in  New  Zealand,  the  H.  dimitUatus  of  that  island  being 
M  Oioconcha.  It  b  found,  nevertheless,  in  the  Auckland  Is.  {H. 
«f*rc,  Le  Guill.).  Lord  Howe's  I.  {H.  hilli.  Cox),  and  New  Caledonia 
(fl.  keppelii,  Pfr.).  It  is  best  developed  in  Australia  (18  species) 
and  the  Philippines  (17  species).  When  the  animals  are  fully 
known,  the  genus  will  doubtless  have  to  be  subdivided.  Such  species 
^  ^'  cumingii.  Beck,  and  H,  bocki.  Smith,  might  be  separated  from 
"^iicariott  by  their  Fhells  alone,  at  least  subgenerically. 

^'Vitrinina  and  H,  ramsayi  of  Liardet,  from  the  Fiji  Is.,  probably 
^P^esent  a  single  species  showing  colour-variation  of  the  animal. 

TESTACELLIDiB. 

Tutacella  and  Daudebardia  are  genera  belonging  to  the  European, 
%  more  precisely.  Western  Palaearctic,  region,  each  with  a  fair 
Dumber  of  species.  These  genera  have  also  been  reported  from  New 
Zetland,  but  probably  the  species  referred  to  by  Hutton  (Trans. 
N*  Z.  Inst.  1883)  belong  to  some  other  genus.  Chlamydephorus  is 
t  distinct  and  peculiar  genus  from  South  Africa,  with  one  species. 
Selenochlamys,  Bttg.,  founded  on  a  species  from  Transcaucasia,  is 
tUied  to  Daudebardia^  but  has  no  shell. 

SELENiTiDiB. — Triffonoeklamtna, 

A  family  allied  to  Testacellida^  but  possessing  a  jaw.  The  present 
rob&mily  includes  Trigonochlamy$  and  Pseudomilax  from  the  Cau- 
casian region,  and  Plutonia  from  the  Azores,  the  latter  monotypic'. 

Cy9topeltin€e\ 

Contains  only  the  remarkable  genus  GystopeJta  of  Tate,  founded 
on  a  single  species,  O,  petterdi,  found  in  Tasmania. 

*  The  group  of  G,  erocea,  G.*A^  although  true  Girasia,  shows  a  resemblance 
to  HariaeUa  in  some  of  its  characters.  The  species  which  I  described  as  Girasia 
tlq>rt$$a  I  now  consider  to  be  a  variety  or  subspecies  of  G.  crocea, 

'  i  most  important  work  by  Dr.  Simroth  on  the  Portuguese,  Azores,  and 
other  Slims  has  just  appeared  (Nova  Act.  Acad.  Ones.  Leop.-Car.  1891),  con- 
tsining  a  detailed  account  of  Plutonia, 

*  Mr.  Hedley  has  lately  published  a  very  interesting  paper  on  Cysiopelta  in 
Proa  Linn.  Soc  N.  8.  W.  1890,  p.  44.  It  would  seem  that  this  subfamily  is 
iatenaediaie  between  SeUniiida  and  HelicarionifUf, 
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This  completes  the  suhfamilies  and  recog;nizable  genera  of  Slugs. 
I  have  in  this  paper  preferred  to  give  the  facta  almost  without  any 
discussion  of  the  problems  illustrated  by  them,  partly  because  such 
a  discussion  would  be  more  suitable  in  connexion  with  a  paper  of 
less  limited  scope,  and  partly  because  it  would  render  the  present 
contribution  unduly  long. 


2.  On  a  Viviparous  Bathybial  Fish  from  the  Bay  of  Bengal. 
By  A.  Alcock,  M.B.,  Surgeon  I.M.S.  (Communi- 
cated by  Prof.  J.  Wood-Mason,  P.Z.S.) 

[Beceived  March  16,  1891.] 

In  the  'Annals  and  Magazine  of  Natural  History'  for  November 
1889  (vol.  iv.  ser.  6,  pp.  389-390),  I  described  under  the  name  of 
Saccogaster  maculata  a  new  type  of  Brotuline  Ophidiids  allied  to 
Catalax,  The  two  specimens  upon  which  the  genus  was  established 
were  described  as  females  3|  and  4  inches  long,  with  gravid 
ovaries ;  they  were  taken  in  1 93  fathoms  off  the  mouths  of  the 
Gangetic  Delta. 

Among  the  characters  which  distinguish  Saccoffaster  the  two 
most  marked  are  its  sac-like  abdomen  and  its  loose  imperfectly- 
scaled  skin. 

On  the  24th  December  last,  in  a  very  successful  haul  of  the  trawl 
in  240  fathoms  off  the  mouths  of  the  Kistiia  Delta,  another  speci- 
men of  Saccogaster  maculata  was  obtained.  It  proved  to  be  an 
adult  male,  3||  inches  long,  with  ripe  milt.  Though  otherwise 
resembling  the  female  in  external  characters,  it  differs  in  having  a 
deep  post-anal  depression  or  excavation,  which  is  filled  by  a  large 
bilobed  papilla  with  the  genital  pore  opening  into  the  groove  between 
the  lobes.  The  papilla  is  thick,  fleshy,  and  smooth ;  each  lobe  is 
about  2  mm.  long  and  1*25  mm.  broad,  and  is  pigmented  at  the 
apex. 

In  consequence  of  the  discovery  of  this  genital  papilla  a  micro- 
scopic examination  of  a  portion  of  one  of  the  ovaries  of  the  original 
type  specimen  was  made,  and  it  was  found  that  in  the  ova  as 
they  lie  in  ntu  the  development  of  the  embryo  is  already  far 
advanced. 

Unfortunately  the  material  is  not  in  the  best  state  of  preservation, 
but  the  ova  are  still  in  a  sufficiently  good  condition  to  show  the 
general  relations  of  the  embryo. 

T\\v  eiiiljryo^  nn^  vermiform;  thpy  are  nbout  ih  mm*  in  lenph, 
and  nre  tilnscly  applied  to  the  yolk-SAc,  which  they  embface  through 
rather  more  I  ban  ihree-fpmrters  of  lU  circumference;  the  cerebml 
lobes,  optic  ve»icle!<»  and  lon^  free  l^tl-fold  nre  plainly  apparent^  but 
beyond  these  and  tlie  coiithmous  bright  line  of  the  ti^loeh^rd 
pOtbitJg  CHU  now  be  made  out;    the  yolk-sac  is  a  little  mdre  tbno 
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half  a  millimetre  in  the  major  diameter  and  a  little  less  in  the  other 
diameters. 

The  fact  of  the  viviparity  of  Saecogaster  maculata  being  thus 
established,  we  may  infer  that  the  genital  papilla  of  the  male  is  an 
organ  for  effecting  the  internal  impregnation  of  the  ova. 

in  the  female  no  copulatory  modification  of  the  oviduct  can  be 
made  ont ;  but  the  circumference  of  the  genital  pore  is*  thickened 
and  spongy. 

In  the  males  of  two  other  Brotuline  Ophidiids  (namely,  Bine- 
mtichthyg  iluocceteoides  and  Bylhiiesjuscus)  post-anal  appendages 
have  been  described,  and  as  a  converse  inquiry  we  may  ask  whether 
these  two  species  may  not  be  viviparous. 

The  inflated  condition  of  the  abdomen  in  Saccogaster  maculata  is 
doubtless  directly  related  to  the  viviparous  process ;  but  it  is 
interesting  to  note  that  this  character  is  nearly  as  well  marked  in 
the  adult  male  as  in  the  adult  female. 

Agnin,  the  peculiar  arrangement  of  the  scales,  which  are  scattered 
tnd  non-imbricating,  is  probably  one  of  the  implications  of  intra- 


Sacoogasier  maculata. 

tbdominsl  gestation  ;  for  it  would  facilitate  the  increasing  distension 
of  the  abdomen  which  must  follow  the  growth  and  enlargement  of 
the  embiyos.  And  it  is  worthy  of  note  that  this  character  also  is 
u  conspicuoas  in  the  male  as  it  is  in  the  female. 

The  drawing  represents  the  male  of  Saccogaster  maculata,  natural 
siie. 

These  notes  are,  I  am  well  aware,  very  incomplete.  We 
require  to  know  something  of  the  histological  appearances  of  the 
ovarian  wall — whether  or  not  it  is  furnished  with  glands  or  other 
stractores  which  might  supply  nutriment  to  the  developing  embryo, 
tfaroQgh  the  yolk-sac  or  otherwise.  We  require  to  know  more  of 
the  details  of  structure  of  the  embryo — whether  or  not  it  possesses 
Any  organs  for  absorbing  nutriment  beyond  that  supplied  by  the 
yolk,  fiat  the  scanty  material  available  is  not  in  a  fit  state  for 
histological  manipulation ;  and  as  the  capture  of  a  pregnant  female 
of  a  particular  species  of  deep-sea  fish  is  not  an  event  to  be  calcu- 
lated opoa  with  any  certainty,  I  venture  to  present  these  rough 
notes  on  an  interesting  subject  just  as  they  are. 
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3.  Observations  on  a  rare  Starfish,  Bathybiaster  vexUlifer. 
By  P.  Jeffrey  Bell,  M.A.,  Sec.  R.M.S. 

[Beoeived  March  18, 1891.] 
(Plates  XXIII.  &  XXIV.) 

Among  much  valuable  material  received  last  year  by  Dr.  Giintber 
from  Mr.  John  Murray  there  was  a  specimen  marked  '*  Archaster 
veanlli/er,  Wyv.  T.  (unique)."  This  is,  I  doubt  not,  the  type  of  the 
species  shortly  described  by  the  late  Professor  Sir  Wyville  Thomson 
in  his  popularly  written  narrative  of  the  cruises  of  the  *  Porcupine.'* 

This  specimen,  unfortunately,  never  came  into  the  hands  of  Mr. 
W.  Percy  Sladen,  who  has  given  us  ample  details  as  to  the  Starfishes 
collected  by  the  '  Challenger,'  and  as  to  most  of  those  obtained  by 
earlier  and  later  deep-sea  expeditions. 

Messrs.  Koren  and  Danielssen,  the  acute  and  talented  describers 
of  the  Starfishes  of  the  Norwegian  North-Sea  Expedition,  when 
instituting^  a  new  genus  for  the  form  which  they  first  called 
Asiropecten  palUdus,  suggested  that  Thomson's  Archaster  vexillifer 
should  likewise  be  placed  under  Bathybiaster^  and  to  this  suggestion 
Mr.  Sladen  has  assented. 

The  rarity  and  interest  of  species  of  this  group  justifies,  I  think, 
a  detailed  account  of  Thomson's  unique  specimen,  but  that  account 
cannot,  unfortunately,  be  made  as  complete  as  it  should,  for  the 
specimen  has  been  dried. 

General  Form, — ^The  species  is,  obviously,  flattened,  but  in  the 
drying  the  arms  have  been,  unequally,  drawn  up  so  that  the  tips  now 
point  upwards,  and  the  dorsal  surface  is  more  or  less  concave.  The 
arms  are  very  regularly  triangular,  18*5  mm.  wide  at  the  base,  and 
gradually  and  regularly  tapering  to  a  fine  point ;  they  are  about 
87  mm.  long  from  the  centre  of  the  disc,  the  radius  of  which  is 
18  mm.  The  angle  between  the  arms  is  rather  sharp.  The  sides  of 
the  arms  are  straight  and  high  at  the  base,  where  they  measure  as 
much  as  12  mm. ;  the  diminution  in  depth  of  the  arms  is  brought 
about  very  gradually.  The  sides  of  the  arms  have  a  very  stout 
appearance. 

Ambulacra, — ^Wyville  Thomson  was  fully  justified  in  drawing 
attention  to  the  remarkable  width  of  the  ambulacra,  for  they  are 
nearly  (8  mm.  at  the  widest)  half  the  whole  width  (17  mm.)  of  the 
arm,  near  the  base,  and  this  relation  of  groove  to  bounding  plates  is 
retained  till  quite  near  the  tip  of  the  arm.  The  proximate  cause  of 
this  great  width  is  to  be  found  in  the  relative  position  of  the  ambu- 
lacral  ossicles,  which,  instead  of  being  set,  as  they  ordinarily  are,  at 
an  angle  to  one  another,  are  set  side  by  side  and  in  one  and  the  same 
plane;  the  median  groove  is  so  extraordhiarily  shallow  that  one 
cannot  but  be  struck  by  the  exposed  condition  of  the  ambulacral 

1  *  Deptbs  of  the  Sea,'  London,  1873,  p.  150. 

■  Den  Norske  Nordhavs-Expedition,  Zoologi— Asteroidea  (1882),  p.  89. 
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ncnre-cord ;  the  ossicles  are  broad  and  strong ;  the  orifices  for  the 
passage  of  the  tubes  are  very  deeply  set,  and  the  walls  are  so  ex- 
cavated as  to  form  a  pit  which  shelves  inwards  (Plate  XXIV.  fig.  2). 
The  adambulacral  plates  form  projecting  angles  into  the  groove,  and 
the  sides  of  this  angle  are  at  right  angles  to  one  another.  Fixed  on 
(he  angle  is  a  short  spine  and  on  either  side  there  are  generally  four, 
none  of  which  are  long,  all  of  which  are  blunt,  and  the  three  inner 
of  which  are  much  broader  than  the  fourth  or  outermost.  Attached 
to  the  spine  at  the  angle  is  a  blunt  movable  spine-like  process,  the 
possession  of  which  is  the  cause  of  the  specific  name  \  and  which 
may  be,  indifferently,  spoken  of  as  a  "  vexillum." 

The  single  specimen  has,  as  I  have  said,  been  unfortunately  dried, 
and  I  can  say  nothing,  therefore,  as  to  whether  or  not  there  are,  as 
in  Bathybiaster  pallidus,  any  elastic  peduncle  or  strong  muscular 
fibres,  while  the  membrane  which,  apparently,  surrounded  the  spine 
has  shrivelled  up  in  the  drying.  All  that  can  be  said,  then,  is  that 
the  spine  has  a  shallow  groove  along  its  upper  end,  and  that  its  sides 
are  produced  into  fine  denticulations  (see  Plate  XXIV.  fig.  1),  which 
recall,  though  they  by  no  means  equal,  the  denticulation  of  the 
pedicellariae  of  B.  pallidus.  It  is  to  be  hoped  that  the  species,  when 
next  dredged,  will  be  so  preserved  that  a  satisfactory  and  detailed 
account  of  these  spines  may  be  made. 

The  buccal  apparatus  is  grooved,  and  projects  well  into  the  angles  of 
the  mouth  (Plate  XXIV.  fig.  5)  ;  it  is  closely  covered  with  two  rows 
of  about  fifteen  flattened  stout  subequal  spines ;  the  adambulacral  plate 
on  either  side  of  it  is  elongated  and  flat,  not  angulated  where  it  pro- 
jecU  into  the  groove  (Plate  XXIV.  fig.  5).  The  next  distal  plate 
has  a  long  spine-bearing  side  and  a  much  shorter  side  with  no  spines ; 
the  next  has  three  spines  on  its  shorter  side,  and  in  the  next  the 
proximal  and  distal  sides  of  the  plate  are  almost  subequal,  in  the 
next  they  are  equal.  The  dried  ambulacral  suckers  are  only  slightly 
conical. 

The  intermediate  plates  in  the  interbrachial  angle  and  along  the 
tides  of  the  ambulacra  are  densely  covered  with  squamiform  granu- 
lations (Plate  XXIV.  fig.  5),  which  become  larger,  looser,  and  more 
erect  near  the  angles  of  the  mouth  and  near  the  sides  of  the  ambu- 
lacra. 

The  two  rows  of  marginal  plates  (supero-  and  infero-marginal)  are 
80  closely  approximated  and  covered  with  so  uniform  a  granulation, 
that  it  is  almost  possible  to  believe  that  there  is  a  single  and  not  a 
double  row  of  plates.  They  are  strictly  confined  to  the  sides  of  the 
arms,  which  they  form  alone ;  the  fact  that  the  infero-marginal 
plates  practically  take  no  part  in  forming  the  lower  surface  of  the 
arm    may  be  explained  by  the  flattening  out  of  the  ambulacral 

*  Deicribed  by  Wyville  Thomson  in  the  following  terms : — *•  The  inner 
ipine  of  each  comb  on  the  side  of  the  ambulacral  groove  ia  longer  than  the  otliers, 
Mud  bears  on  the  end  a  little  oblong  calcareous  plate  usually  hanging  from  it 
somewhat  obliquely  like  a  flag,  wilh  sometimes  a  rudiment  of  a  second  attached 
to  it  in  a  gelatinous  sheath,  which  makes  it  probable  that  it  is  an  abortive 
pedioellaria." 
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groove.  Along  the  top,  the  middle  and  the  base  of  each  side,  there 
runs  a  row  of  short,  sharpish  spines ;  the  uppermost  of  them  is 
wanting  near  the  disc  and  the  lowermost  fades  out  near  the  tip  of  the 
arm. 

The  arrangement  of  the  paxillae  can  be  seen  from  the  drawings 
given  herewith ;  as  there  is  but  a  single  specimen  I  have  not  removed 
the  npper  plates  or  injured  the  type  in  any  way  (Plate  XXIV.  fig.  3). 

There  can  be  little  aoubt  that  this  species  has  a  small  anus,  and  it 
will  be  remembered  that  Sir  Wyville  Thomson  regarded  it  as  an 
Archaster  and  not  as  an  Astropecten,  The  definition  of  the  genus  as 
given  by  Messrs.  Koren  and  Danielssen  must  be  so  far  modified  as 
to  run  "Anus  present  or  absent  "  (c/1  Plate  XXIV,  fig.  6). 

The  colour  of  the  dried  specimen  is  light  yellow ;  Thomson  states 
that  during  life  it  is  of  a  pale  rose,  with  a  tinge  of  buff,  the  suckers 
semi-transparent  and  pale  pink. 

The  single  specimen  recorded  by  Thomson  was  dredged  at 
'*  Station  76  "  by  H.M.S.  Porcupine  in  1869  ;  Faeroe  Channel,  60"" 
36'  N.,  3°  9'  W.,  344  fms. 

The  specific  characters  may  be  thus  stated : — 

E=5r. 

Arms  and  disc  flat,  the  former  with  deep  vertical  sides  formed  by 
tlie  marginals,  of  which  there  are  about  70  in  each  row ;  those  of  the 
superoniarginal  series  have  each  a  single  short  spine  near  the  upper 
edge,  and  the  inferomarginal  similar  and  subequal  spines  near  the 
upper  and  lower  edges.  The  adambulacral  spines  are  arranged  by 
fours  on  two  sides  of  a  triangular  plate,  the  apex  of  which  looks  into 
the  furrow  and  bears  a  spine.  Connected  with  this  spine  is  a  grooved 
spiniform  body  or  **  vexlllum,"  which  may  be  an  aborted  pedicellaria, 
and  the  edges  of  which  are  finely  denticulated.  A  small  anal  orifice. 
Madreporite  small,  near  margin  of  disc. 

Generic  Affinities. — The  general  characters  of  this  form  obviously 
ally  it  to  Bathybiaster,  as  Messrs.  Koren  and  Danielssen  suggested, 
but  it  appears  to  be  necessary  to  make  some  modifications  of  the 
original  generic  diagnosis. 

The  first  statement  is  that  the  body  is  fiat ;  to  this  B.  loripes  var. 
obesa  is  an  exception. 

The  next  is  "  5-rayed,  with  an  extremely  wide  ambulacral  furrow, 
having  long  pedunculated,  peculiar  pedicellariee  along  its  margins." 
I  am  inclined  to  suggest  that  the  expression  '^  peculiar  pedicellarite  *' 
might  be  replaced  by  the  indifferent  term  '*  vexillum."  Owing  to  the 
dried  condition  of  Thomson's  specimen,  I  cannot  make  any  addition 
to  or  critical  remark  on  the  descriptions  of  previous  writers,  but  it  will 
be  remembered  that  the  learned  Norwegian  natuialists  recognize  the 
great  differences  between  these  appendages  and  normal  pedicellariaey 
and  that  Thomson  says  no  more  than  that  they  may  be  *'  abortive 
pedicellarise."  In  Mr.  Sladeu's  species  the  structures  at  the  sides  of 
the  ambulacral  grooves  are  not  pedunculate  pedicellarise  placed  on  an 
adambulacral  bpine,  and  I  very  much  doubt  whether  that  form  should 
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be  regarded  as  congeneric  with  Thomson's  or  Koren  and  Danielssen's 
species.  Might  not  the  second  section  of  the  generic  diagnosis  run 
thus  ? :  '*  S-rayedy  with  an  extremely  wide  ambulacral  furrow,  some  of 
the  bounding  spines  of  which  bear  vexilla  '*  ? 

The  diagnosis  goes  on,  "  The  interbrachial  space  broad  and  closely 
beset  with  sessile  pedicellarise."  I  cannot  from  the  figure  given  regard 
B,  pa/fidus  as  having  a  broad  interbrachial  space,  and  B.  vexillifer 
certainly  has  not ;  there  is  nothing  in  the  dried  specimen  to  justify 
our  speaking  of  the  scales  which  thickly  cover  this  area  as  pedicellarise, 
but  I  am  not  entitled  to  traverse  Messrs.  Koren  and  Danielssen's 
description ;  I  would  suggest  that  the  lines  run  "  The  interbrachial 
space  closely  covered  with  pedicellaria-like  scales." 

I  am  by  no  means  sure  that  B,  loripes,  Sladen,  is  a  true  Baihy* 
bioiter  ;  it  is  not  an  Astropectinine,  as  the  Astropectininse  are  defined 
by  Mr.  Sladen ;  the  ambulacral  ossicles  are  set  at  an  angle  and 
not  side  by  side,  and  the  groove  is  not  nearly  so  wide  as  in  the  two 
northern  species. 

Individual  Peculiarity, — Here  and  there  two  superomarginals, 
apparently  separated  only  in  their  upper  half,  correspond  to  one 
inferomarginaL 

DESCEIPTION  OF  THB  PLATES. 
Platb  XXIIL 
Fig.  1.    BatkybioMUr  vexillifer  from  abore,   to  show   the  general  form  and 
appearance  of  the  specimeD. 
2.  The  same  from  below,  to  show  particularly  the  great  width  of  the  ambu- 
lacral grooves. 

Both  three  fourths  the  natural  size. 

Plate  XXIV. 

Fig.  1.  A  "  Texillum,"  X  20.    a,  The  dried  membrane  attached  to  the  spine 
shown  in  situ^  as  seen  in  the  dried  specimen. 

2.  Tlie  structure  of  the  ambulacra,  X  2. 

3.  The  form  and  characters  of  the  dorsal  paxilla:,  X  2. 

4.  A  view  of  the  side  of  the  arm,  X  2. 

5.  The  moutb-plates  and  adjoining  ossicles,  X  2. 

6.  The  region  of  tbe  anus,  x  4. 


4.  An  Account  of  the  Siluroid  Fishes  obtained  by  Dr.  H.  von 
Ihering  and  Herr  Sebastian  Wolff  in  the  Province  Rio 
Grande  do  Sul,  Brazil.     By  G.  A.  Boulenger. 

[ReceiTcd  March  21,  1891.] 

(Plates  XXV.  &  XXVI.) 

Durbg  the  last  few  years,  the  British  Museum  has  received  a 
great  number  of  Fishes  collected  in  the  Province  Rio  Grande  do  Sul 
by  Dr.  H.  von  Ihering  and  Herr  Sebastian  Wolff.  The  recently 
published  excellent  synopsis  of  the  American  Siluroids  by  Dr.  and 
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Mrs.  Eigenmann  ^  has  induced  me  to  make  a  thorough  re-examination 
of  the  Siluroids  collected  by  those  gentlemen,  the  more  so  as  Dr. 
Hensel's  account '  is  much  in  need  of  revision. 

1.  PiMELODUs  (Pimelodella)  lateristriga,  MilU.  &  Trosch.' 

2.  PiMELODUS  (Pimelodblla)  nigribarbis.      (Plate   XXV. 

fig.  1.) 

Pimelodu9  (Pseudorhamdia)  nigribarbis^  Bouleng,  Ann,  &  Mag. 
N.H.  (6)iy.  1889,  p.  266. 

D.  1/6.     A.  17.     P.  1/8. 

Head  bony  above,  granulated,  once  and  two  thirds  to  once  and 
four  fifths  as  long  as  broad  ;  occipital  process  obtusely  keeled,  twice 
as  long  as  broad,  in  contact  with  the  basal  bone  of  the  dorsal  spine ; 
length  of  head  thrice  and  a  half  to  thrice  and  two  thirds  in  the  total 
(without  caudal)  ;  eye  rather  large,  its  diameter  four  and  a  half  times 
in  the  length  of  the  head,  once  and  a  half  in  the  length  of  the  snout, 
twice  in  the  interorbital  space ;  maxillary  barbel  extending  to  the 
origin  of  the  anal,  outer  mandibular  to  the  extremity  of  the  pectoral. 
Prsemaxillary  teeth  present,  but  very  feebly  developed.  Pectoral  spine 
a  little  longer  than  dorsal,  three  fourths  the  length  of  the  head, 
serrated  on  both  sides.  Dorsal  fin  much  deeper  than  long,  the 
spine  strong,  but  little  shorter  than  the  anterior  branched  rays,  two 
thirds  the  length  of  the  head ;  adipose  fin  one  sixth  to  one  eighth 
of  the  total  length  (without  caudal),  two  thirds  to  one  half  of  its 
distance  from  the  dorsal.  Depth  of  body  about  one  fiflh  of  the  total 
length.  Caudal  deeply  forked,  with  the  lobes  pointed,  the  upper 
being  the  longer.  Upper  parts  and  fins  powdered  with  black,  most 
closely  on  the  veutrals  and  anal  and  on  the  barbels,  which  are  almost 
black. 

Total  length  155  millim. 

I  have  now  before  me  three  specimens,  from  the  Camaquam  *  or 
Icamaquam  River.  They  differ  from  the  description  of  Pimelodus 
valenciennis^  Liitk.,  in  the  width  of  the  head  being  more  instead  of 
less  than  half  the  length,  and  in  the  larger  eye,  the  diameter  of 
which  is  contained  four  and  a  half  times  instead  of  six  times  in  the 
length  of  the  head. 

I  OooaBional  Papers  of  the  Calif.  Acad,  of  So.  i.  1890. 

^  Arch.  f.  Nat.  1868  &  1870. 

^  I  have  compared  my  specimens  with  one  from  the  Bio  das  Yelhas,  described 
by  Prof.  Liitken,  and  received  from  the  Copenhagen  Museum.  I  have  seized 
this  opportunity  to  re-examine  my  P.  buckle^ i  and  compare  it  with  a  specimen 
from  Macacos  recently  received  from  the  Museum  of  ComparaUve  Zoology 
under  the  name  of  P.  ouckleyi.  In  the  types  the  pectoral  spine  is  as  long  aa 
the  distance  from  the  anterior  border  of  the  eye  to  the  opercular  border  and 
practically  smooth  on  its  inner  edge ;  in  the  specimen  from  Macacos  the  pec« 
toral  spine  is  stronger,  as  long  as  the  distance  between  the  base  of  the  maxillary 
barbel  and  the  opercular  border,  and  its  inner  edge  is  distinctly  though  very 
feebly  serrated.  There  can  be  no  doubt  that  the  two  are  distinct,  and  I  ventupo 
to  propose  for  the  species  described  by  Dr.  and  Mrs.  Eigenmann  as  P.  buckleyi 
the  name  of  Pimelodus  {Pimelodella)  eigenmanni, 

^  Not  Camapuam,  as  stated  by  mistake  in  the  original  description. 
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3.  PiMBLODUS  MACULATU8,  LaC^. 

4.  PiMBLODUS  (Rhamdia)  HILARII,  C.  &  Y* 

5.  PiMBLODUS     (PSEUDOPIMELODUS)     COTTOIDES,    sp.    n.    (?)• 

(Pltte  XXV.  fig.  2,) 

D.  1/6.    A.  9-10.     P.  1/5. 

Head  naked  abo?e»  a  little  broader  than  long ;  occipital  process  Tery 
shorty  in  contact  with  th^  basal  bone  of  the  dorsal  spine,  and  two  fifths 
the  len^h  of  the  latter ;  length  of  the  head  nearly  one  fourth  of  the 
total  (without  caudal) ;  eje  very  small,  hardly  half  as  long  as  the  snout; 
maxillary  barbel  extending  to  the  middle  of  the  pectoral  spine,  outer 
mandibular  extending  as  f^r  as  the  maxillary,  mental  a  little  shorter. 
The  band  of  prsemaxiUary  teeth  of  moderate  breadth,  without  pro- 
longed lateral  portion.  Pectoral  spine  very  stout,  very  strongly 
serrated  along  its  inner,  less  so  along  its  outer  edge ;  humeral  process 
strong,  half  as  long  as  pectoral  spine.  Distance  between  end  of  snout 
and  dorsal  spine  one  third  or  two  fifths  of  total  length  (without  caudal) ; 
dorsal  fin  considerably  deeper  than  long ;  adipose  fin  as  long  as 
dorsal,  separated  from  it  by  a  space  not  quite  twice  its  length.  Depth 
of  body  one  fourth  total  length  (without  caudal).  Caudal  emarginate. 
Handsomely  marked  dark  brown  and  pale  reddish  brown  above,  the 
latter  colour  forming  a  band  across  the  nape,  a  spot  on  each  side  of 
the  body,  below  the  middle  of  the  dorsal,  a  broad  band  behind  the 
dorsal,  an  oblong  spot  in  front  of  the  adipose  fin,  and  a  band  round 
the  tail,  involving  the  end  of  the  adipose  fin  ;  dorsal  fin  dark  brown, 
with  a  whitish  spot  occupying  the  basal  half  of  its  posterior  moiety  ; 
pectoral  dark  brown,  with  a  small  basal  whitish  spot ;  anal  whitish 
in  the  middle,  crowded  with  dark  brown  spots  at  the  base  and  in  its 
distal  moiety ;  ventrals  whitish  at  the  base,  crowded  with  dark  brown 
spots  on  the  remainder ;  caudal  whitish,  with  a  distal  crescentic  band 
of  closely-set  dark  brown  spots ;  barbels  annulate  with  black ;  lower 
parts  pale  brown,  marbled  with  dark  brown. 

Total  length  92  millim. 

Two  adult  and  several  young  specimens  from  the  Camaquam 
River. 

I  should  have  referred  these  specimens  to  Valenciennes' s  P.  charus 
but  for  the  fact  that  it  is  identified  by  Steindachner  with  P.  bu/onius, 
C.  &  v.,  a  species  with  a  very  different  dentition.  The  nearest  ally 
of  P.  cotioides  would  then  be  Paeudopimelodus  parahiba,  Stdr., 
with  which  it  is  possibly  identical.  The  proposal  of  a  new  name  is, 
however,  justified,  even  should  the  two  species  be  the  same,  as  the 
name  paraJUbte  is  preoccupied  in  the  genus  Pimelodus  for  a  species 
of  the  subgenus  Rhamdia  {R.  parahibte,  Stdr.). 

6.  Heftapterus  musttelinus,  Val. 

Numerous  specimens,  from  42  to  220  millim.  They  vary  greatly, 
irrespective  of  size,  in  the  elongation  of  the  body,  the  length  of  the 
head  being  contained  from  fi\t  times  and  one  third  to  six  times  and 
a  half  in  the  total  (without  caudal).  The  number  of  anal  rays  varies 
from  19  to  23. 
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7.  Arius  commbrsonii,  liac^p* 

Notes  ou  the  habits  and  development  of  this  Siluroid  in  the  Laguna 
dos  Patos  have  been  published  by  Dr.  v.  Ihering,  Biol.  CentralbL  viii. 
1888,  p.  268. 

8.  Genidens  cuviERiy  Cast. 

9.  Callichthys  asper,  Q.  &  6. 

I  agree  with  the  Eigenmanns  in  referring  C7.  affinU^  Gthr.,  and 
C.  hemiphractus.  Hens.,  to  this  species.  The  Rio  Grande  specimens 
have  usually  ^  scutes ;  and  I  may  add  that  we  have  a  specimen  from 
Bahia  with  as  many  as  p. 

10.  Callichthys  (Coryooras)  paleatus,  Jen. 

11.  LORICARIA  ANUS,  Val. 

In  a  large  specimen,  420  millim.  long,  the  length  of  the  first 
dorsal  ray  is  ly^  in  the  length  of  the  head  (to  extremity  of  occiput), 
and  the  diameter  of  the  orbit  (without  the  notch)  is  4 1  in  the  length 
of  the  snout.  In  a  small  specimen,  measuring  170  millim.,  the 
length  of  the  first  dorsal  ray  is  14  in  the  length  of  the  head, 
and  the  diameter  of  the  eye  2|  in  the  length  of  the  snout.  Two  or 
three  minute  teeth  are  present  on  each  side  of  the  upper  jaw.  Upper 
caudal  lobe  considerably  longer  than  the  lower. 

12.  LoRiCARiA  LIMA,  Kner. 

Although  I  have  examined  but  three  specimens,  two  of  which  I 
would  refer  to  L,  strigilata^  I  am  much  inclined  to  agree  with 
Dr.  V.  Ihering  {in  litt,)  in  regarding  L.  strigilala  and  X.  eadem  of 
Heusel  as  based  on  variations  of  L.  lima. 

13.  Otocinclus  nigricauda,  sp.  n.     (Plate  XXV.  fig.  3.) 
D.  1/7.     P.  1/5.     V.  1/5.     A.  1/5.     L.  kt.  23-25. 

Closely  allied  to  O.  affinis^  Stdr.,  but  snout  more  rounded,  eye 
rather  smaller,  its  diameter  two  fifths  the  length  of  the  snout,  and 
ventral  shields  more  numerous  and  irregular,  forming  five  to  seven 
longitudinal  series.  The  coloration  is  very  different  from  that  of 
O.  affinis.  Dark  olive-brown  above ;  dorsal,  anal,  and  paired  fins  with 
the  rays  barred  black  and  white  ;  caudal  deep  black,  with  the  outer 
rays  spotted  with  white. 

Total  length  42  millim. 

Several  specimens. 

14.  Plecostomus  commersonit,  Val. 

15.  CHiETOSTOMUs  ciRRHosus,  Val.    (Plate  XXVI.  fig.  1.) 

I  give  figures  illustrating  the  very  marked  differences  between  the 
heads  of  male  and  female  as  shown  by  specimens  from  Dr.  v.  Ibering's 
collection.  In  addition  to  the  rostral  appendages  and  the  stronger 
prseopercular  armature,  the  male  differs  in  the  longer  pectoral  fin, 
which  extends  to  the  middle  of  the  ventral  spine  instead  of  to  its 
base. 


/ 
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16.  BuNocEPHALUS  iHERiNGii^  sp.  n.     (Plate  XXVI.  fig.  2.) 

D.  5.'  A.  9.  p.  1/4.  V,  6. 
Head  much  depressed,  its  depth  twice  in  its  width,  once  and  one 
third  in  its  length  ;  upper  jaw  not  projecting  ;  cranial  ridges  feebly 
prominent ;  interorbital  space  concave,  one  third  the  width  of  the 
corresponding  part  of  the  head ;  maxillary  barbel  extending  a  little 
beyond  the  base  of  the  pectoral ;  mental  barbel  half  as  long  as  and 
Dot  reaching  to  postmental.  Pectoral  spine  slightly  curved,  the 
terminal  books  largest ;  coracoid  process  slightly  divergent,  extending 
to  middle  of  pectoral  spine  and  beyond  humeral  process.  Dorsal  fin 
i^earer  the  end  of  the  snout  than  to  the  caudal.  Hind  portion  of 
tW  tail  compressed.  The  length  of  the  caudal  fin  contained  about 
fi^e  tinaes  in  the  total  length.  Skin  everywhere  covered  with  small 
»art3.  Dark  brown  above ;  a  blackish  lateral  stripe,  with  small 
Kreyisli  spots ;  greyish  white  below. 

Total  length  60  milUm. 

Twr^  specimens. 

riie  only  other  described  species  with  9  anal  rays,  B,  aleuropsis^ 
Cope,  from  Pebas,  Ecuador,  differs  in  the  longer  maxillary  barbel, 
wlibli  is  said  to  reach  the  middle  of  the  pectoral  spine.  The  discovery 
of  this  Qew  species  extends  the  range  of  Bunocephalus  considerably 
ioulli^vra.rds. 

^^-   Trichomycterus  brasiliensis,  Lutk. 

^^.  Trichomycterus  minutus,  sp.  n.    (Plate  XXVI.  fig.  3.) 

D.  8.  A.  6. 
L^gth  of  head  two  ninths  of  the  total  (without  caudal) ;  eye  a 
wW  nearer  the  end  of  the  snout  than  to  the  opercular  border,  mea- 
«>^n»g  two  thirds  the  interorbital  width  ;  gill-opening  not  continued 
lorwiril  to  below  the  eye  ;  maxillary  barbeb  three  fifths  the  length 
of  the  bead,  not  reaching  the  giU-opening;  nasal  barbels  short, 
eitending  to  the  eye.  Dorsal  fin  entirely  in  front  of  anal ;  none  of 
the  fin-rays  prolonged  ;  the  origin  of  the  dorsal  midway  between  the 
end  of  the  snout  and  the  extremity  of  the  caudal.  Caudal  fin 
rounded.  Pale  brown  above,  with  three  longitudinal  series  of  large 
fqaarisb  dark  brown  blotches ;  fins  immaculate. 

Three  specimens  from  the  San  Lorenzo  district. 

The  largest  measures  only  40  millim. 

EXPLANATION  OF  THE  PLATES. 
Plate  XXV. 
Fig.  1.  Pimelodus  (Pimelodella)  nigribarbis,  Blgr. 

2.  Pimelodus  [Paeudopimelodus)  ooitoides,  Blgr. 

3.  Otocinclua  niffricaitda,  Blgr. 

Plate  XXYL 
Fig.  1.  Chatosiomus  cirrhosus,  Yal.     Upper  views  of  heads  of  male  and  female. 

2.  Bitnocephalus  iherint^ii,  Blgr. 

3.  Trich&mycterus  minutus^  Blgr. 

\  The  U»t  ray  is  aduate. 
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5.  Notes  on  the  AnBtomj  of  Dolichotis  patagonica.     By 
Frank  E.  Beddard^  M.A.,  Prosector  to  the  Society. 

[BeoeiTed  April  7, 1891.] 

I  am  not  acquainted  with  any  paper  dealing  with  the  structure  of 
this  Rodent ;  the  following  notes  may  therefore  be  of  some  use. 

Alimentary  Canal  and  Viscera, 

The  hard  palate,  as  in  many  Rodents,  is  narrow  anteriorly^  and 
the  ridges  are  in  consequence  much  reduced  and  modified.  The 
accompanying  drawing  (fig.  1,  p.  237)  shows  that  they  are  only 
represented  by  two  pad-like  structures  (a\  each  of  which  terminates  in 
a  pair  of  horny  processes  directed  backwards ;  those  of  the  posterior 
ridge  are  the  longest.  As  the  palatal  ridges  are  characteristic  in 
Tarious  Rodents,  I  have  thought  it  worth  while  to  illustrate  their 
very  peculiar  form  in  Dolichotis.  There  are  no  ridges  at  all  between 
the  molar  teeth ;  the  mucous  membrane  is  there  perfectly  smooth. 

The  tongue  is  divisible  into  two  regions — a  broadly  oval  tract 
behind  and  a  narrow  long  anterior  portion ;  the  former  has  two 
circuro vallate  papillse,  and  a  large  *^  Mayer's  organ  "  on  each  side 
measuring  about  half  an  inch  in  length. 

The  intestines  measure  altogether  18  feet  6  inches. 

The  caevm  is  large ;  it  measures  along  the  greater  curvature, 
from  the  free  extremity  to  the  exit  of  the  colon,  about  18  inches; 
these  measurements  apply  to  the  gut  when  distended  with  alcohol. 

Its  structure  appears  to  be  a  little  similar  to  that  of  the  Capybara 
as  described  by  Garrod  ^ ;  both  the  ileum  and  colon  open  into  a 
pouch  separated  by  an  incomplete  valve  from  the  rest  of  the  ccecum ; 
their  apertures  are  not  very  close  together,  about  an  inch  apart ; 
the  aperture  of  the  colon  is  guarded  by  a  sphincter.  One  lip  of  the 
ileo-csecal  orifice  is  formed  by  the  fold  which  divides  the  ceecum 
proper  from  the  colic  pouch.  From  the  sphincter  valve  of  the 
colon  three  ridges  like  the  typhlosole  of  the  earthworm's  intestine 
pass  along  its  inner  surface  ;  these  are  in  addition  to  the  numerous 
closely-set  fine  ridges  which  traverse  the  first  part  of  the  colon 
running  parallel  to  each  other  ;  these  latter  are  very  evident  in  the 
caecum  of  the  Paca,  of  which  I  have  a  dried  specimen. 

The  first  of  these  ridges  can  only  be  followed  for  a  short  way ; 
the  other  two,  on  the  contrary,  extend  for  a  very  long  way  down.    I 

^  "  On  the  Cflecum  coli  of  the  Oapjbara  {Hydrochamis capybara)"  P.  Z.  8. 1876, 
p.  19.  Garrod,  however,  states  in  that  paper  that  *'  neither  in  Cavia^  Dolichoiis, 
Caprom^Sy  nor  in  any  of  the  allied  forms  with  which  I  am  acquainted,  does  the 
strong  sigmoid  curve  of  the  large  intestine,  at  the  commencement  of  the  ^aoonlated 
caecum,  develop  into  a  true  secondary  ceecum  in  the  manner  that  it  doee  in  the 
Capybara.''  The  difference  appears  to  be  chiefly  in  the  fact  that  the  colon  in 
Capybara  is  prolonged  beyona  its  opening,  thus  forming  the  second  csecum ;  the 
arrangement  in  Dolichotis  is  more  like  that  of  Erethizon  as  fissured  and 
described  by  Mivart.  I  may  mention  that  in  Sphingunu  prekamlis  there  is 
no  such  separation  of  the  csecum  into  two  chambers. 


it 
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J^*^  til  em  for  the  distance  of  one  foot  from  the  sphincter,  hut  I 
°^  not  know  how  much  further  they  extended.    These  two  ridges. 

Fig.  1. 


Ptilate  of  Dolichotis  patagonica. 
^,  prooftses  upon  palate  representing  palatal  ridges. 

•*  *hown  in  the  accompanying;  drawing  (woodcut,  fig.  2),  are  at  first 

^me  distance?  apart  (ehout  j  of  an  inch) ;  they  become  gradually 

^lo^tr  until  they  are  only  separated  hy  a  little  less  than  half  an  inch  ; 

l^^cy  ihfn  run  parallel*     These  ridges  are  clearly  very  like  those  of 

^itfflCft/a*  twindemianui  figured  and  described  by  Garrod' ;  they  are 

'  "On  the  Yiflc^ral  Anatomy  of  the  Ground  Bat  (Auiacodus  swindemianutiy* 
P.Z^S.1873,P'7Bti. 


2X 


un*  r.  n,  skodard  ov 


sGglitlT  **  puckered  "  in  the  wime  w(ij\  mtd  postenorly  ran  pdrAll 
emth  iih^T  *'  like  railwjijr-lines  '* ;  but  in  Doiichafit  the  inli»9tip 
aaefuUtecJ  betwH^n  these  two  bfttidi*  which  causes  the  apprjiram 
B  number  of  transTerse  ridges  between  them  Uke  railwuy-aleeper 

The  cwcum  has  externiilly,  as  in  EreiMconf  tbree  lojigiiuc 
tMiirj5  ;  its  extremity  is  blunt. 

The  ^(rer  is  out  unlikethatorthe  Porcupine,  though  the  propon 

Fig-  2- 


Poiiton  of  colon  and  fwcum  of  Ihlwhr^tin  f^afafffjitica. 
a^rti\^G  of  eolon  j  Of^.j  Cf>niTiieacM>m«nt  of  MBcum  ;  SJ.^  amall  mti«thn 
C'ul.,  o^loD. 

of  tlu'vlobes  ^re  a  little  different.  The  leftlnterftl  kbe  is  the  larg 
tbe  right  and  left  cci^itrflls  are  about  eqiiJiI  to  each  other  and  ti5 
ri|;ht  Ijiteral :  tbe  ]ohes  are  not  much  divided,  the  rnudate 
Sjti^C'liaii  nre  welt-marked;  a  gaJl-bladder,  so  variable  in  its  occurr 
in  ItodentfE,  is  present, 

Tbe  Arart  ^Wes  off  one  innominfite  artery* 

Tbe  lyn^s  are  made  up  of  two  lobes  on  the  left  and  tbrre  on 
right  i^ide  besides  tbe  lobus  impar;  tbe  upper  lobe  of  tbe  k-ftiii 
Dearly  divided  into  two* 

Tlie  right  kif/we^  is  a  little  in  advance  of  the  left,  about  bal 
inch. 

The  ^enfraiive  organs  bare  krgc  vraiculo;  neminales,  Mch  nl 
3  iLicJiei  in  Jenf^th. 
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>  Some  of  the  Muscles, 

/\{k  "^ 

4k  dissecting  the  muscles  of  Dolichotis  I  have  confined  myself  to 
f    ^t  the  limbs  and  for  the  most  part  to  the  flexors  and  extensors 
.»'/iinbs. 

^  COwnmence  by  describing  those  muscles  which  I  have  dissected, 
Kod  sl^all  presently  point  out  the  resemblances  to  other  Rodents. 

M^rrSOLES  OF  THE  FoRE  LtMB. 

The   trapezius  is  a  very  extensive  muscle,  its  origin  extends  back 
^  far     as  the  last  rib  ;    it  is  continuous  in  front  with  a  strongly 
i^dinoiits  fascia  which  passes  into  a  thick  layer  of  muscle,  forming 
almost  separate  anterior  portion  of  the  muscle.     The  hinder 

Fig.  3. 


Arm  muBdcs  of  Dolichotis  patagonica. 

Ped^  pectoraliB  primug;  CZ?.,  coraco-brachialis ;  Bi.^  biceps;  Brack,  anf., 
brachialis  anticus  ;  7H.,  triceps  ;  Lot.  Dor.,  latissimus  dorsi ;  J),  ep.^ 
dorao-epitrochlear ;  H.,  humerus ;  Teres  Maj.^  teres  migor ;  x^  second 
part  ot  brachialis  anticus. 

part  of  the  trapezius  is  attached  to  about  the  middle  of  the  spine  of 
the  scapula  ;  this  insertion  is  continuous  with  that  of  the  anterior  part 
of  the  muscle,  which  is  to  the  metacromion  and  by  fascia  on  to  outer 
muscles  of  humerus  ;  this  insertion  is  partly  covered  by  that  of  the 
^^nicnlus  carnosus. 

r 'The  Latissimus  dorsi  is  not  attached  to  the  infraspinatus,  as  it 
'^   stated  to  be  in  the  Agouti  by  Messrs.  Murie  and  Mivart ;  its 
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insertion  is  on  to  humerus  by  tendon  in  common  with  the  tei 
major ;  it  gives  off,  as  is  so  usually  the  case  in  this  group  of  anima 
a  dorso-epitrochlear  slip  which  runs  to  elbow. 

The  Teres  major  arises  from  about  the  upper  half  of  the  posteri 
margin  of  the  scapula  ;  it  is  inserted,  as  already  mentioned,  in  comm 
with  the  latissimus  dorsi  by  a  flat  tendon  about  half  an  inch  lo 
and  rather  more  than  half  an  inch  broad  at  its  insertion. 

The  Deltoid  consists  of  two  more  or  less  distinct  portions — o 
arising  from  the  spine  of  the  scapula  and  apparently  also  from  t 
fascia  coTcring  the  infraspinatus ;  the  smaller  part  of  the  mus< 
springs  from  the  acromion  and  metacromion  ;  the  two  are  inserted 
common  on  to  the  deltoid  ridge  by  an  insertion  which  is  fleshy  abo 
but  tendinous  below. 

The  Pect  oralis  primus  is  much  blended  with  the  panniculus  camosc 
its  insertion  is  shown  in  the  accompanying  drawing  (woodcut,  flg. 
to  extend  a  long  way  down  the  humerus. 

The  Triceps  consists  of  four  distinct  parts,  or  of  ^^e  if  the  dors 
epitrochlear  be  reckoned  as  belonging  to  the  Triceps.  The  fii 
part  arises  from  scapula  and  also  from  the  fascia  covering  the  infi 
spinatus ;  the  second  part  is  blended  at  its  origin  with  the  inserti 
of  the  infraspinatus ;  it  arises  from  the  neck  of  the  humerus  and  fro 
the  deltoid  ridge.  The  third  part  is  smaller ;  its  origin  is  tendino 
from  the  neck  of  the  humerus  just  below  the  insertion  of  the  tei 
major  and  latissimus  dorsi.  The  fourth  part  is  entirely  fleshy  aj 
arises  from  the  greater  part  of  the  shaft  of  the  humerus. 

The  Coraco'brachialis  arises  from  the  coracoid  by  a  strong  £ 
tendon ;  its  insertion  is  also  tendinous  for  the  greater  part  ai 
extends  for  some  way  down  the  humerus,  beginning  with  the  hea< 
the  posterior  part  of  its  insertion  is  fleshy. 

The  Biceps  has  only  a  single  origin  and  a  single  insertion  on 
the  ulna. 

The  biceps  is  also  inserted  in  common  with  a  peculiar  muse 
shown  in  the  accompanying  drawing  (woodcut,  fig.  3,  :r)  ;  this  muse 
arises  by  two  fleshy  heads  from  the  humerus,  one  on  either  side 
the  insertion  of  the  pectoralis. 

The  Brachialis  anticus  curves  round  the  arm  as  it  does  in  oth 
Rodents  ;  it  has  a  tendinous  insertion  on  to  the  ulna  beyond  th 
of  the  biceps. 

The  Pronator  radii  teres  is  not  a  very  strong  muscle  ;  it  arises  fro 
the  outer  condyle  of  the  humerus  and  is  inserted  on  to  the  radius. 

The  Flexor  metacarpi  radialis  is  the  next  muscle  to  the  pronat( 
radii  teres ;  it  is  attached  by  a  long  tendon  to  the  second  metacarp 
(=  3rd  digit)  near  to  the  proximal  end. 

The  Flexor  carpi  ulnaris  is  attached  in  the  usual  way  by  a  vei 
stout  tendon. 

The  Flexor  sublimis  arises  in  common  with  the  flexor  profundus 
it  divides  into  three  delicate  tendons  which  supply  digits  2,  3,  and  • 

The  Flexor  profundus  and  Flexor  pollicis  longus  are  dif&cult  1 
distinguish  ;  jlhe  common  tendon  arises  from  the  fusion  of  foi 
more  or  less  distinct  muscular  heads.     Two  of  these  arise  from  tl 
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condyle  of  the  humerus,  one  of  them  (the  more  superficial)  being 
much  larger  than  the  other.  The  two  remaining  heads  arise 
respectiTelj  from  the  radius  and  ulna. 

Tlie  Extemor  metaearpi  radialU  is  a  large  muscle,  the  largest  of 
the  extensors ;  its  tendon  is  inserted  on  to  outer  side  of  metacarpal 
of  3rci  digit,  haring  previously  given  off  a  slip  to  the  head  of  the 
first  metacarpal  (t.  e.  that  of  2nd  digit). 

Tb«  Extensor  communis  digitorum  arises  not  only  from  the 
eternal  condyle  of  the  humerus,  but  also  by  a  few  fibres  from  the 
^na.  ;  its  tendon  splits  at  the  wrist  into  four  tendons  supplying  the 
four  di^ts. 

The    Extensor  minimi  dipiii  is  the  smallest  of  the  three  upper 
txtenAors  ;  it  arises  from  extensor  condyle  and  from  ulna ;  it  supplies 
4th  uxd  5th  digits. 
The     Extensor  carpi  ulnaris  calls  for  no  special  remark ;  it  is  as 
in  the  .^outi. 
These  are  all  the  extensors  of  the  manus  of  Dolickotis* 

^USOLES  OF  THE  HiND  LiMB. 

The  Gracilis  consists  of  two  distinct  parts  as  in  other  Rodents. 
Otie  part  of  the  gracilis  is  sometimes  spoken  of  as  sartorius ;  the 
moide  is  inserted  on  to  fascia  covering  leg  from  knee  to  ankle- 
jomt  ;  it  also  appears  to  have  a  tendinous  connection  with  both  the 
Kmimembranosus  and  semitendinosus. 

'^^^  Semitendinosus  is  a  strong  and  fieshy  muscle ;  it  arises  from 

tKe  spines  of  the  sacral  vertebrae  and  from  the  tuberosity  of  the 

wchium ;   it  is  inserted  by  a  moderately  broad  fiat  tendon,  which 

^^^^mes  thicker  at  its  insertion  to  outside  of  cnemial  crest  of  tibia. 

The  Biceps  has  two  origins — (1)  from  sacral  vertebrae  in  front  of 

^ne semitendinosus  and  continuous  with  it;  (2)  from  tuberosity  of 

^scbium,  also  in  front  of  semitendinosus.   It  is  inserted  by  a  continuous 

broad  sheet  of  muscle  on  to  fascia  covering  leg. 

TheTiAia/w  anticus  arises  by  two  heads — (1)  by  a  long  tendon  from 
the  femur  which  passes  beneath  the  patello-tibial  ligament ;  (2)  by  a 
^«hy  head  from  tibia  and  fibula.  The  two  parts  are  blended  a  short 
^>J  down  and  inserted  by  a  strong  tendon  ou  to  inner  side  of  inner 
metacarpal. 

The  Extensor  communis  arises  by  a  long  tendon  from  the  femur  ; 
ita  tendon  of  insertion  passes  under  two  annular  ligaments,  one  at 
sokle.joint  through  which  the  tendon  of  the  tibialis  anticus  also 
Passes,  and  another  near  the  proximal  end  of  the  metacarpal ;  just 
before  passing  through  the  second  annular  ligament  the  tendon  splits 
into  two ;  each  of  these  again  splits  into  two  ;  the  two  outer  of  the 
four  tendons  supply  the  two  outer  digits  ;  the  two  inner  ones  both 
go  to  the  middle  digit. 

The  Extensor  hallucis  is  a  slender  muscle  arising  fVom  the  tibia 
and  fibula ;  its  tendon  does  not  pass  through  the  lower  annular 
ligament ;  it  supplies  the  second  digit. 

The  Extensor  brevis  is  a  small  fiat  triangular  muscle,  two  tendona 
arise  together  from  the  muscle  and  supply  the  two  inner  digits. 
Paoc.  ZooL.  Soc— 1891,  No.  XVI.  16 
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The  only  Peroneal  mnscles  present  are  the  Peroneus  longus  am 
the  Peronetu  quarti  digiti ;  the  latter  has  an  attachment  to  ankl 
as  well  as  to  4th  digit. 

There  are  three  long  flexors. 

The  Flexor  communis  overlies  the  TibialU  posticus ;  their  tendon 
join  at  the  ankle  ;  the  tendon  of  the  Flexor  hallucis ^oins  the  conamoi 
flexor  tendon  a  little  further  down  just  hefore  its  trifurcation.  Inter 
ossein orm  a  thick  mass  covering  sole  of  foot.  There  is  only  on 
Lumbricalis  arising  from  flexor  tendon  of  outer  digit. 

The  myology  of  the  Guinea-pis:  is  to  a  considerable  exten 
described  by  Messrs.  Murie  and  Mivart  in  their  memoir  upon  th 
Agouti  ^ ;  it  presents  a  number  of  differences  from  Dolichotis^  c 
which  the  following  are  the  principal : — 

(1)  There  is  no  second  part  to  the  brachialis  anticus,  arising  froi 

the  humerus  ^. 

(2)  The  Triceps  has  only  three  heads. 

(3)  The  Flexor  subUmis  has  four  tendons. 

(4)  There  are  several  extensor  muscles  of  the  hand  not  present  i 
Dolichotis. 

(5)  Peroneus  brevis  present. 

In  most  of  these  points  Dolichotis  also  differs  from  the  Agouti — i 
all  except  as  to  the  second  part  of  the  Brachialis  anticus  (see  foo 
note). 

On  the  whole  in  myology  Dolichotis  is  nearer  to  the  Agonti  thi 
to  the  Porcupines,  but  it  differs  from  both  in  the  reduction  of  tl 
extensors  of  the  manus  and  the  peroneal  muscles. 

There  are  at  present  so  few  Rodents  of  which  the  myology  is  knov 
that  I  do  not  propose  to  deal  with  the  resemblances  of  DoliehoHs  t 
such  types  as  are  known  at  greater  length. 

Brain. 

As  there  is  no  description  known  to  me  of  the  brain  of  this  Rodei 
and  no  figures,  I  endeavour  to  supplement  this  deficiency. 

The  brain  (see  fig.  4,  p.  243)  measures  59  mm.  in  length  (to  tl 
end  of  the  cerebellum)  and  4 1  mm.  greatest  breadth. 

The  corpora  quadrigemina  are  well  exposed,  as  is  the  case  wii 
most  Rodents,  but  not  in  the  Squirrel  and  Porcupines. 

The  cerebral  hemispheres  are  provided  with  well-marked  suli 
which  are  more  numerous  than  m  a  brain  of  Ccelogenys  paea 
about  the  same  size. 

The  relation  between  the  size  of  the  animal  and  the  complexity 
the  cerebral  convolutions  is  not  so  plain  in  the  Rodents  as  in  son 
other  groups ;  the  Porcupines  form  the  principal  exception  ;  thf 
have  all  very  smooth  brains,  as  compared  with  other  Rodents  of 
similar  size  or  even  smaller. 

The  Rhinal  fissure  of  Dolichotis  is  deeper  behind  than  in  front 

»  P.Z.S.1866,p.383. 

^  I  think  that  toe  muscle  which  I  figure  (woodcut,  fig.  3,  x)  must  correspoi 
to  the  one  so  named  in  the  Agouti,  though  its  insertion  is  quite  different 
Ddichotu. 
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the  3jl^an  fissure  U  very  deep ;  it  passes  forwards  and  then  back- 
wnr^^  forming  a  line  which  is  convex  anteriorly  ;  after  this  it  bends 
for^vm-rds  at  a  sharp  angle  and  nearly  joins  the  principal  longitudinal 
mleu^  (see  ^f^.  4).  The  upper  surface  of  each  cerebral  hemi- 
iphe^T^c  k  marked  by  a  strong  sulcus  running  with  a  sinuous 
ratline  approximately  parallel  to  the  long  axis  of  the  brain  ;  these 
nlci  commence  a  little  way  in  front  of  the  hinder  margin  of  the 
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Bnun  of  Dolichotis  paioffotiica. 
k,  fbm  the  mA&  i  B,  from  above :  8^  sylvian  flflsure ;  R,  rhinal  fissure. 

hnin ;  anteriorly  each  bends  outwards  and  joins  the  rhinal  sulcus ; 
the  other  fiasures  are  of  less  importance  and  are  illustrated  in  the 
du^Dg  exhibited  (fig.  4). 

I  bive  been  able  to  compare  the  brain  of  this  species  with  those 
d  ikt  following  Rodents  at  present  in  my  possession : — 
Castor  fiber  (a  cast  of  the  brain  *), 

^  For  thit  ftnd  seveml  other  casts  of  the  brain  itself,  not  of  the  cranial 
«mrily,  1  am  greatly  indebted  to  Prof.  d'Arcy  Thomp$K>n. 

16* 
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Lepus  cunicuius, 
Sciunu  vulgaris, 
Coelogenys  paea, 
Sphingums  prehensilis, 
Cavia  porcellus, 
Lagostomus  iriehodactglus^ 

and  with  the  following  Rodents  known  to  me  only  hy  descripttoi 
and  figures  : — Erethizon  dorsatus  (Mivart,  **  Notes  on  the  Anatoir 
of  Erethizon  dorsatus,''  P.  Z.  S.  1882,  p.  250,  woodcut  fig.  7] 
Pectinator  spekii  (Peters,  *^  Contributions  to  the  Knowledge 
Pectinator  &c.,'*  Trans.  Z.  S.  vol.  vii.  p.  405,  pi.  50.  figs.  7-10] 
Hystrix  (Owen,  *  Comp.  Anat.  of  Vertebrates,'  vol.  iii.  p.  lli 
fig.  77,  and  Gratiolet  and  Leuret,  Comp.  Anat.  Syst.  nerv.  pi.  i 
figs.  1,  2);  Castor,  Agouti,  Paca,  Water-Bat,  Squirrel,  Rabbit  (i 
figured  in  the  work  just  referred  to). 

In  comparing  the  brain  of  Dolichotis  with  those  of  the  oth 
types  mentioned  in  the  above  list,  I  have  paid  particular  atteutii 
to  the  classificatory  importance  of  this  structure.  The  primai 
division  of  the  Rodentia  into  Duplicidentati  and  SimpHcidentati 
borne  out  by  the  characters  of  the  brain.  In  the  brain  of  tl 
Rabbit  the  lateral  lobes  of  the  cerebellum  form  an  angle  with  tl 
middle  lobe  and  reach  rather  further  forward,  while  the  floeci 
stand  out  prominently.  The  rhinencephalon  is  sharply  bent  down,  a.i 
the  posterior  half  forms  an  exceedingly  prominent  convex  projectio 
These  characters  are  not  met  with  in  the  other  genera  that  I  ha 
examined.  At  the  same  time  I  cannot  find  any  characters  exce 
negative  ones  that  bind  together  the  SimpHcidentati. 

Lagostomus  and  Coelogenys  are  most  like  Dolichotis,  but  in  tl 
two  former  the  furrow  dividing  the  external  gyrus  is  broken  in  tl 
middle.  In  Coelogenys  the  Sylvian  fissure  is  hardly  marked,  but  tl 
rhinal  fissure  is  exceedingly  deep ;  Coelogenys  shows  a  further  poi 
of  agreement  with  Dolichotis  in  the  presence  of  a  supraorbital  sulcui 
this  extends  further  back,  running  parallel  with  the  rhinal  fissure 
Dolichotis,  The  most  important  fissure  in  the  pallium  of  tl 
Rodent's  brain  is  clearly  the  one  which  bounds  the  external  gyru 
In  the  Rabbit  and  Guinea-pig,  which  have  nearly  smooth  brain 
traces  of  this  furrow  exist  for  a  short  extent  posteriorly.  Probab! 
the  dints  on  the  upper  surface  of  the  brain  in  the  Porcupines  a] 
ptill  further  reduced  traces  of  the  same  furrow.  I  may  take  th 
opportunity  of  mentioning  that  the  brain  of  Sphingurus  prehensU 
agrees  very  closely  with  Mivart's  description  and  figures  of  tl 
brain  of  Erethizon  dorsatus.  I  cannot  indeed  detect  any  point  i 
which  they  differ. 

On  the  whole  it  seems  that  the  anatomy  of  Dolichotis  brings 
into  relation  with  the  Agoutis  rather  than  the  Porcupines. 
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April  2),  1891. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  following  note  on  a  Mungoose  (FTerpestes  mungo)  breeding 
during  domestication,  by  Lieut.-Col.  Sir  O.  B.  St.  John,  K.C.S.I., 
R.E.,  F.Z.8.,  was  read  :— 

"  Early  in  November  1 889  my  daughter  bought  a  young  female 
Mungoosein  Madras.  It  was  apparently  about  six  weeks  old.  It  soon 
became  extremely  tame,  ran  about  the  house  as  it  liked,  but  always 
slept  at  the  foot  of  its  mistress's  bed.  It  accompanied  us  on  a  two 
months'  tour  in  Coorg,  during  which,  though  it  travelled  in  a  box, 
it  was  at  liberty  at  other  times ;  it  went  with  us  to  Ootacamund, 
and  was  in  short  thoroughly  domesticated.  It  was  never  remarked 
in  company  with  wild  brethren,  but  about  the  middle  of  September 
showed  signs  of  approaching  maternity,  and  on  the  20th  gave  birth 
to  two  kittens  in  some  hole  which  we  could  not  find.  The  mother 
reappeared  the  next  day  for  food,  but  the  young  ones  were  not  seen 
for  a  month  or  more,  when  they  were  as  big  as  she  had  been  when 
purchased.  One  has  since  disappeared,  and  the  other,  now  almost 
ffs  big  as  its  parent,  accompanies  her  to  the  house  for  food,  but  will 
not  allow  itself  to  be  touched.  The  mother  is  as  tame  as  ever,  but 
spends  less  time  in  the  house  and  more  in  the  grounds  than  she 
used  to.  It  may  be  gathered  that  the  Mungoose,  in  Southern 
India  at  least,  begins  to  breed  at  a  year  old,  drops  its  kittens 
about  September,  and  has  two  or  perhaps  more  at  a  birth. 
Early  in  September  1 883  I  saw  a  family  of  a  mother  and  three 
young  ones  of  Herpestes  auropunctatus  in  Kashmir,  and  the  next 
day  caught  one  of  the  kittens,  which  I  judged  to  be  about  two 
months  old.  It  proved  untamable  and  I  liberated  it,  and  never 
saw  it  again.  In  the  first  or  second  week  in  December  1882  I 
bought  a  young  female  H,  mungo  in  Bombay,  which  was,  I  should 
say  by  the  light  of  my  later  experiences,  two  to  three  months  old. 
This  little  beast  became  extremely  tame  and  affectionate,  and 
accompanied  us  in  many  wanderings  from  Kashmir  to  Bangalore, 
and  from  Quetta  to  England.  As  she  grew  old  she  became 
gradually  averse  to  strangers,  and  took  to  avoiding  the  house  when 
any  were  staying  with  us.  At  last,  after  seven  years'  domesticity, 
she  came  to  the  house  during  our  temporary  absence,  found  no  one 
she  knew,  disappeared  and  was  never  seen  again.  Though  this 
Mungoose  was  always  at  liberty  and  was  often  in  the  company  of 
wild  Mungooses  she  never  showed  any  signs  of  breeding." 
''Bangabre,  March  8th,  1891." 

Mr.  R.  E.  Holding  exhibited  and  made  remarks  on  some  speci- 
mens of  the  horns  of  Rams  of  various  breeds  of  the  domestic  Sheep 
{Ovis  aries). 
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ON  THE  CAUSE  OF  DEATH  OF  A  RHINOCEROS.        [Apr.  21 


Messrs.  Beddard  and  Murie  exhibited  some  drawings  and  sped 
mens  illustrative  of  the  cause  of  death  of  an  African  Bbinocero 
{R,  bicomis),  and  made  the  following  remarks : — 

"The  Society  purchased  from  Mr.  Carl  Hagenbeck,  of  Hamburg 
in  September  1868,  a  young  male  African  Rhinoceros  {R,  bieomis 
which  had  been  captured  in  the  neighbourhood  of  Cassala,  Upper  Nubii 
The  animal  in  question  has  been  figured  in  the  ^  Proceedings,'  186^ 
pi.  41,  and  again  in  Dr.  Sclater*s  memoir  'On  the  Rhinooerose 
now  or  lately  living  in  the  Society's  Menagerie '  (*  Transactions, 
vol.  ix.  pi.  99).  The  relative  differences  in  the  size  of  the  anterio 
and  posterior  horns  according  to  age  are  therein  shown,  and  may  b 
instructively  compared  with  their  different  proportions  in  the  moi 
aged  animal,  as  illustrated  in  the  outline  diagram  taken  afcer  i( 
death,  and  where  the  posterior  horn  is  the  largest.  Whether,  there 
fore,  the  so-called  B.,  keitloa  may  eventually  turn  out  to  be  only 
variety  due  to  age  and  other  circumstances  remains  a  doubtful  an 
open  question. 

"  Our  young  R.  bieomis  when  received  was  supposed  to  be  abot 
2  years  old.  As  it  lived  in  the  Gardens  close  upon  22  years,  il 
age  may  be  roughly  reckoned  at  24  or  25  years.  When  a  denize 
of  the  Menagerie  it  fed  well  and  throve  amazingly,  latterly  reachin 
a  gigantic  size. 

"For  a  long  time  this  African  Rhinoceros  exhibited  ever 
appearance  of  perfect  health  and  activity.  But  a  few  years  bac 
there  annually  appeared  what  may  be  regarded  as  an  eruption  < 
the  skin,  in  the  form  of  slight  roughened  elevations,  which  becan: 
abraded  with  an  ulcerous  aspect.  These,  however,  passed  awa 
without  leaving  any  bad  effects.  The  sores  on  the  legs  wei 
regularly  washed  with  a  syringe  of  tepid  water  containing  a  littl 
carbolic  acid.  The  most  noticeable  sores  appeared  on  those  parts  ( 
the  animal  which  rested  on  the  ground,  and  might  be  compared  t 
the  bed-sores  of  bed-ridden  human  beings. 

"  About  a  twelvemonth  ago  its  Keeper  began  to  observe  that 
declined  in  flesh,  though  its  appetite  still  continued  fairly  gooc 
Within  a  couple  of  months  ago  more  prominent  symptoms  < 
wasting  appeared.  But  even  quite  towards  the  last,  it  still  took  il 
food,  though  seemingly  a  trifle  more  dainty  in  its  appetite.  WitL 
out  any  other  striking  feature  of  illness,  it  died  on  Sunday,  tb 
12th  April. 

•*  On  a  post-mortem  examination  of  the  body  the  next  day,  th 
flesh  generally  was  seen  to  be  soft,  flabby,  and  anaemic.     For  sue 
a  huge  body  it  was  decidedly  lean  and  impoverished,  and  the  fatt 
tissue  not  only  meagre  in  quantity,  but  everywhere  reduced  to 
watery  condition.     In  other  words,  the  carcass  bore  evidence  of 
gradual  wasting  or  debility  having  occurred. 

"  In  the  stomach  there  was  a  considerable  amount  of  food — viz. 
chopped  hay,  straw,  carrots,  and  otlier  vegetable  substances  ;  am 
along  the  intestinal  tract,  especially  the  colon  and  csecum,  mucl 
pultaceous  material  in  various  stages  of  digestion.  Altogether  mos 
of  the  visceral  organs  and  the  brain  were  sound  in  general  aspect 
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thou^li  hx  in  conBistence — the  liver,  for  example,  which  was  very 
friable. 

**  Tlie  anterior  moiety  of  the  palate,  though,  was  apparently  in  a 
state  of  degeneration.  The  fore  pad  particularly  was  considerably 
ibsor1>ed  and  the  surface  raw  and  ulcerous-lookiog.  Other  parts  of 
the  mouth  and  fauces  were  healthier,  but  lined  with  a  superabun- 
^ce  of  glutinous  mucous  deposit  and  exudation.  The  oesophagus, 
Wwever,  was  not  affected. 

**  About  the  middle  of  the  stomach  towards  the  great  curvature 

there    i^ras  a  triangular  elevated  patch,  about  3  inches  long  by  2^ 

inches   wide  at  its  broadest  part.      This  cancerous  tumour  was 

Mtaated  on  the  top  of  the  elongate  mucous  ridges ;  its  more  pointed 

P*rt  directed  towards  the  pyloric  end  of  the  organ.     Its  higher 

^edge-«haped,  flattish,  abraded  surface  was  of  a  browmsh-yellow 

^ot,  intermingled  with  vascular  punctations.      This  was  surrounded 

^y  paler-coloured,  roughened,  nodular  excrescences,  radiating  there- 

"Om  and  filling  the  depressions  alongside  the  mucous  ridges. 

'*The  tumour  was  firm  and  solid  in  consistence  and  the  subjacent 

^^bmncous  and  muscular  tissues  thickened,  condensed,  and  of  a 

^^sieaing  texture  when  cut  into.     Excepting  pallor  of  the  sur- 

funding  mucous  membrane,   and   the   tumour  in  question,   the 

vtomnch  otherwise  was  not  diseased. 

''The  said  tumour  bore  a  strong  resemblance  to,  and  doubtless,  as 
microscopic  examination  showed,  was  the  same  as,  a  cancer  of  the 
buman  stomach. 

"The  more  immediate  cause  of  death  however,  may  be  attributed 
to  endocarditis,  the  right  ventricular  cavity  being  affected.  Both 
00  its  septal  and  opposite  peripheral  wall  were  layers  of  soft  lymphy 
exudation.  These  even  extended  as  rough,  flocculent  masses  upon 
the  fleshy  columns  and  tendinous  cords.  There  was  no  deposit  in 
the  other  cavities  of  the  heart  or  large  arteries.  Under  the  micro- 
scope the  cardiac  exudation  proved  not  to  be  cancerous  in  nature. 

"  Judging  from  the  pathological  conditions  met  with,  the  course 
of  the  animal's  illness  is  pretty  evident.  Whatsoever  may  have 
originated  the  cancer  is  obscure ;  but,  once  set  up,  the  only  positive 
symptom  of  serious  ailment  was  the  gradual  emaciation  of  the  body, 
in  spite  of  a  goodly  consumption  of  food.  With  defective  nutrition 
and  the  wasting  of  tissues  arose  the  tendency  to  blood  impoverbh- 
ment,  resulting  in  the  diseased  condition  of  the  heart,  which  was 
quickly  fatal. 

"Cancer  of  the  stomach  in  Solipeds  and  Ruminants  is  rare, 
though  occasional  instances  are  recorded  in  veterinary  publications. 
Its  occurrence  in  the  Rhinoceros,  therefore,  is  a  noteworthy  fact,  as 
taken  in  connection  with  its  belonging  to  the  Perissodactyla — a 
limited  living  group,  whereof  the  Horse  tribe  represent  the  domes- 
ticated and  the  Tapir  and  Rhinoceros  the  wild  examples." 


Mr.  E.  T.  Newton  read  a  paper  on  a  Skull  of  Trogonthtrium 
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euvieri  from  the  Forest-bed  of  East  Ranton,  near  Cromer,  of  wbi 
the  following  is  an  abstract : — 

In  the  year  1846  Sir  Richard  Owen  referred  certain  Beaver-li 
jaws  and  teeth  from  the  Cromer  Forest-bed  to  the  Trogontherii 
euvieri  of  Fischer,  and  although  some  doubt  was  thrown  upon  tl 
reference  he  maintained  the  correctness  of  his  determination 
1869,  when  describing  some  further  remains  of  this  rodent.  T 
type  of  Fischer's  Trogontherium  being  a  skull,  it  was  very  desiral 
that  a  similar  specimen  should  be  found  in  the  Forest-bed,  whi 
could  be  compared  with  it ;  but  hitherto  the  only  parts  of  sku 
which  have  come  to  hand  have  been  mere  fragments.  Recent 
however,  Mr.  A.  Savin,  of  Cromer,  has  obtained  a  nearly  perf 
skull  from  East  Runton,  and  it  is  this  which  is  fully  described 
the  present  communication.  A  comparison  with  the  skull  of 
Beaver  {Castor)  shows  that  although  in  a  general  way  resembli 
it,  yet  the  differences  are  certainly  of  generic  importance.  One 
the  chief  points  of  difference  is  found  in  the  structure  of  the  chei 
teeth ;  for  while  in  the  Beaver  the  enamel-folds  are  open  to  ( 
exterior  of  the  teeth  down  to  their  bases,  in  the  Trogontheri. 
they  are  open  for  only  a  short  distance  from  the  summit,  a 
consequently  with  wear  they  are  soon  separated  from  the  exter 
and  form  islands  of  enamel,  some  of  which  may  become  obliteral 
at  a  comparatively  early  stage.  It  follows  from  this  that  well-w( 
teeth  may  have  fewer  enamel-folds  than  others  in  an  earlier  stf 
of  wearing,  a  fact  which  has  led  to  errors  in  the  determination 
the  affinities  of  this  fossil  rodent. 

When  compared  with  the  type  skull  of  Trogoniherium^  t 
Forest-bed  specimen  is  found  to  agree  so  closely  with  it  in  form  a 
structure,  as  well  as  in  the  arrangement  of  the  enamel-folds  of  t 
teeth,  as  to  leave  little  doubt  as  to  their  specific  identity.  Am 
further  comparison  with  the  Conodontes  boisvilleltii  of  Laugel,  fn 
the  Pliocene  of  Saint  Prest,  reveals  no  difference  of  specific  val 
The  study  of  this  new  specimen  from  the  Cromer  Forest-bed  tl 
confirms  Sir  Richard  Owen's  reference  of  these  English  and  Frei 
rodents  to  the  Trogontherium  euvieri  of  Fischer. 

This  memoir  will  be  published  entire  in  the  Society's  'Trai 
actions.' 


The  following  papers  were  read  : — 
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1.  On  Butterflies  collected  by  Mr.  W.  Doherty  in  the  Naga 
and  Karen  Hills  and  in  Perak. — Part  I.      By  H.  J. 

Elwes. 

[EeceWed  April  1,  1891.] 

(Plate  XXVII.) 

In  the  following  notes  I  have  given  a  list  of  the  rarer  and  more 
interesting  Butterflies  collected  in  the  years  1889  and  1890  by 
Mr.  Doherty ;  bat  I  have  not  thought  it  necessary  to  mention  the 
commoner  ones  which  have  already  been  recorded  from  the  neigh- 
bonring  regions,  as  it  is  obvious  that  no  list  can  be  anything  like 
complete  unless  based  on  collections  made  during  a  much  longer 
time  than  Mr.  Doherty  has  been  able  to  devote  to  one  locality. 

The  principal  places  he  visited  were  as  follows : — During  March 
and  April  1889  he  was  at  Margharita,  which  is  near  the  coal-mines 
8.E.  of  Sadya  in  Upper  Assam,  and  this  locality,  owing  to  the  very 
oold,  rainy,  and  unfavourable  weather,  was  very  unproductive.  Some 
of  the  more  interesting  species  occurring  here  have  been  already 
described  by  him  in  the  '  Journal  of  the  Asiatic  Society  of  Bengal,' 
1889,  p.  125.  It  appears  that  there  is  here  among  the  insects,  as 
amongst  the  birds,  a  general  prevalence  of  the  common  Indo-Malay 
Bpedes  which  are  found  all  along  the  sub- Himalayan  forest  and 
throughout  the  low  country  of  Assam  and  N.E.  Bengal,  with  a 
alight  admixture  of  forms  peculiar  to  Upper  Assam,  and  having 
more  relationship  to  species  found  in  China  and  East  Tibet  than  to 
Indian  species. 

Writing  from  Margharita,  Upper  Assam,  on  May  6th,  1889, 
Mr.  Doherty  says :— <*  I  had  to  go  to  Darjiling  for  my  Lepchas  and 
got  two  fairly  good  men  ;  I  have  also  two  other  men,  one  of  whom  is 
quite  as  good  as  the  Lepchas,  and  hope  by  high  wages  and  continual 
presents  to  keep  them  permanently  in  my  service.  I  have  had  no 
success  as  yet.  I  reached  here  April  23rd.  As  this  is  probably  the 
best  collectin^ground  in  the  Assam  valley,  and  as  both  my  expeditions 
have  failed,  and  I  will  never  make  a  third,  I  will  give  you  some  notion 
of  the  seasons,  so  that  you  may  secure  better  success  to  anyone  who 
eomes  later.  Last  year  the  rains  continued  down  to  the  cold  weather, 
November  1st,  after  which  Butterflies  disappeared  entirely,  though 
Moths  flew  till  December  1st.  During  October  very  few  species 
were  flying,  though  some  were  fairly  abundant,  including  four 
species  of  red  Charaxes,  and  even  Bhinopalpa  fulva.  There  were 
scarcely  any  Lycaenidee  or  Hesperidae.  The  forest-paths  were  all 
flooded  and  impassable  till  the  cold  weather  had  well  begun.  So 
the  autumn  is  quite  hopeless  for  collecting.  This  spring  I  learn  to 
my  surprise  that  a  host  of  Butterflies  came  out  about  March  1 5th, 
in  spite  of  the  cold  and  violent  winds,  disappearing  during  the  first 
week  of  April.  The  Chota  barsat  (little-rains)  began  in  the  last 
days  of  March.  April  was  exceedingly  wet  and  cold.  We  were 
wearing   heavy   ulsters  and  double  flannels   in  the  steamer  from 
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Tezpur  up^irards.  The  raia  still  continues,  the  country  is  flooded, 
and  the  nights  are  so  cold  that  few  Moths  are  flying.  Everyone  says 
that  in  June  the  second  hrood  of  Butterflies  comes  out  in  full  force 
in  spite  of  the  rains,  hut  then  hill  expeditions  (and  Margharita  is 
quite  among  the  hills)  are  out  of  the  question.  I  cannot  stay  here 
till  then,  as  the  road  to  Kohima,  in  the  Naga  Hills,  will  be  closed^ 
except  for  coolies,  by  June  Ist,  and  I  have  better  hopes  of  success 
there.  Nevertheless  I  am  getting  a  few  new  and  good  things,  such 
as  Apatura  ulupi,  Pithecops  fulffens,  Calliana  pieridoides,  and 
Limenitia  austenia  $ ,  Papilio  elephenor  and  P.  te/earchus.*' 

The  rainy  season  of  1889  was  spent  by  Mr.  Doherty  in  the  Naga 
Hills,  which  had  previously  been  almost  unexplored  by  entomo- 
lugists,  though  a  considerable  number  of  Butterflies  were  collected 
on  their  lower  slopes  by  Messrs.  Peal  and  Sherwill  and  a  small 
collection  was  made  by  Dr.  Watt  on  his  march  from  Manipui 
through  the  Naga  Hills  to  Assam  in  1883  or  1884,  and  described 
by  Mr.  Butler  in  the  '  Annals  &  Mag.  of  Nat.  Hist.'  for  1885. 

After  leaving  Margharita,  where  the  rain  continued  till  the  enc 
of  May,  Mr.  Doherty  went  up  to  the  Naga  Hills,  marching  vk 
Dinapur.  He  writes  of  the  route  from  Nichugard,  Naga  Hills^  or 
June  10th,  as  follows: — 

"  The  Dhansiri  valley  is  a  perfectly  flat  jungly  country  300-50C 
feet  above  the  sea  and  wholly  uninhabited.  We  moved  on  very 
slowly.  I  hired  coolies  to  push  the  carts  through  the  mud,  and  thej 
as  well  as  my  men  and  myself  were  at  work  all  day  long  on  them  ; 
but  all  the  same  we  made  less  than  a  mile  an  hour,  the  distance 
being  83  miles.  It  is  still  36  to  Kohima."  Mr.  C.  B.  Clarke  ha£ 
described  this  road,  which  is  the  only  approach  to  the  Naga  Hills 
from  Assam  at  present,  as  being  in  the  rainy  season  a  sea  of  mud, 
lined  with  the  carcasses  of  cart-bullocks  which  have  succumbed  oo 
the  journey,  and  almost  impassable. 

'*  Whenever  the  rain  stopped  we  caught  Butterflies  and  Cicin- 
delidse.  There  are  no  jungle  species,  the  road  being  bordered  bj 
40  feet  of  high  grass.  Still  there  are  a  few  good  Butterflies,  Papilio 
elephenor  and  P,  sakontala  [The  last  I  did  not  receive. — H.  J.  E.], 
and  Libylhea  rohini  (L.  narina,  Godt.),  but  only  a  few  very 
common  Lycsenidse,  Pieridse,  and  Hesperidse.  I  am  now  at  Nichu- 
gard, at  the  mouth  of  the  gorge  of  the  Dhansiri  river,  and  am  glad 
to  have  a  quiet  day  after  so  much  rough  work.  It  is  a  great 
disappointment  to  find  that  there  are  now  no  Moths  here.  As  to 
Butterflies,  I  have  not  yet  found  out  whether  there  are  any ;  but  if 
there  are  collecting  will  be  delightful,  as  the  country  is  divine,  the 
jungle-paths  excellent,  and  we  have  several  hours  of  sunshine  every 
day,  though  it  rains  every  morning  till  ten.  It  will  give  you  some 
idea  of  the  cost  of  travelling  here  when  I  say  that  I  am  obliged  to 
pay  4  rupees  a  maund  (say  8  per  cwt.)  for  getting  my  luggage 
carried  from  here  to  Kohima,  36  miles.  Yet  at  Kohima  I  am  onlj^ 
at  the  beginning  of  my  expedition,  and  I  have  16  maunds  oi 
luggage  besides  provisions." 

The  physical  features  and  peculiarities  of  the  Naga  Hills  have 
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been  so  well  described  from  a  botanical  point  of  view  by  Mr.  C.  B. 

Clarke,  F.R.8.,  in  the  •  Journal  of  the  Linnean  Society,  Botany/ 

T(»l.  xxii.  1886,  p.  128,  that  I  need  not  say  much  about  them  here; 

bat    I   extract  from  Mr.  Doherty's  letters  some  details  of  interest. 

He  aaj8,  writing  from  Mao,  Manipur,  on  September  9th,  1889  : — 

'*  I  Hare  not  marked  the  altitudes  exactly,  as  we  ascend  2000  feet 

nearljr  every  day,  and  I  know  the  exact  elevation  only  of  those  I 

cAtch  myself.     Euplaea  midamua  ranges  up  to  6500  feet  and  is  the 

w>^J  -Euplcea  found  above  4000  feet.     Limenitis  austenia  is  confined 

to  the  low  country.     X.  dudu  is  rather  common,  much  more  so  than 

f^ieitna ;  these  species  approximate  to  Parthenos  (austenia  is  almost 

*  ^orihenos  in  structure)  and  are  easy  to  catch.     The  numerous 

^lebesian  species  belong  to  that  part  of  the  genus  nearest  Jthyma, 

^oduza,  and  Pandita,  and  are  hard  to  catch  :    one  characteristic  of 

^^^t  I  call  the  NymphalidfiB  (t.  e.  the  Neptis-Euthalia- Limenitis 

^oup)  is  the  entire  absence  of  true  genera ;  the  structure  is  plastic, 

^^d  one  type  melts  insensibly  into  another.     Besides  Euthalia  nara 

I  send  a  female  near  it,  but  perhaps  different  {E.  anyte  $  ),  and 

*1«)  ^hat  seems  a  new  species,  a  local  form  of  E,  anyte,  apparently 

<\'nte  distinct.      lAhythea  rohtni  occurs    only    below   3000   feet. 

Nearly  all  the  Darjiling  ErycinidsB  have  turned  up  here,  as  well  as 

8«Teml  specimens  of  my  hitherto  unique  Everes  kala,  which  is 

dininct  from   the  Tenasserim  species,   E.  umbriel,  Doh.      I  also 

Kod  Everes  nyseus  and  parrhasius.     Here  the  latter  has  the  tails 

rudimentary  or  absent.      Among  Ilerda  I  send  J.  epicles,  which 

occurs  from  the  plains  to  6000  feet,  androcles  from  6000-9000 

feet,  brahma  4500-5500  feet,  tamu  4500-8500  feet.     /.  androcles  is 

variable,  the  green  hind  wing  almost  disappears  in  some,  and  when 

flying  they  have  the  air  of  obscure  black  Butterflies.     I  send  a 

large  set  of  Dercas  wallichii,  which  is  curiously  like  Oonepteryx 

saneeka  of  the  North-west.     It  flew  in  June  and  disappeared  in 

July.     Lepiocircus  is  very  common  in  Assam,  ranging  up  to  6000 

feet  [I  found  it  in  the  Khasias  only  at  low  elevations  in  very  hot 

dense  forests. — H.  J.  £.].      I  took  it  on  the  Dibong  north  of 

Sadiya,  probably  the  northern  limit  of  the  genus. 

"Of  Teinopalpus  I  send  a  broken  male ;  your  account  of  its  habits 
agrees  exactly  with  what  I  have  seen  of  it  up  here.  I  send  a 
battered  specimen  of  Papilio  krishna,  so  all  the  four  species  of 
green  PapUios  (krishna^pariSt  paneesa,  and  arcturus)  are  found  here, 
bat  are  provokingly  rare.  P.  evan  occurs  at  Margharita,  but  I  have 
seen  none  here,  though  P.  yyas  is  not  uncommon.  I  send  a  fine 
female  of  P.  rhetenor,  also  a  single  female  of  Aulocera  loha,  from 
aa  elevation  of  5500  feet  in  Northern  Manipur. 

"The  Armandias  sent  seem  to  be  slightly  different  from  the 
Bhutan  form.  [The  only  diflVrence  I  see  is  that  they  average 
smaller. — H.  J.  £.]  It  first  turned  up  about  August  1 0th,  in  the 
beautiful  uninhabited  Zulla  valley,  the  border  country  between  the 
Angami  tribe  and  the  Kachla  Naj^as,  10  to  15  miles  from  Kenoma, 
in  the  direction  of  Khonoma.  It  generally  kept  to  the  ridges, 
<)ccaaioDally  descending  into  the  valley,  once  almost  down  to  5000 
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fe^t.  Afterwards  1  found  it  nu  the  western  aide  of  Japoo, 
7iH)()-B0O0  feet,  and  between  theae  two  places  we  got  one  or  tv 
every  dav.  At  MnOf  m  Manipur,  I  have  taken  worn  specimetifi  i 
7.'>(H)-yOOO  feet-  My  Lepchas,  who  collected  at  Buia,  io  Bhuta 
say  there  is  no  chance  of  am^ther  brood.  Strauge  to  mj,  I  lia^ 
never  seen  a  female.  The  Butterfly  drifts  about  among  the  Ire 
tops,  rarely  descending  to  the  ground ;  the  crimson  of  the  hiv 
wingEi  is  not  ^o  conspicuous  as  one  might  think,  and  if  one  los 
sight  of  it  for  an  instant  it  is  very  hard  to  make  out  agaiiit  i 
transparent  dark  grey  wings  being  hardly  distin^ui^hahlr  a  mot 
the  shadows,  and  it  is  blown  about  by  the  wind^  more  like  a  deJ 
leaf  thrui  a  livijig  insect.  Its  flight  is  much  like  that  of  Ilesiia,  hi 
less  bun V  ant  and  circling,  as  might  be  espeeted  from  its  angui 
wiijgs ;  nevertheless  its  resemblance  strikes  oue.  Seen  from  abo' 
It  must  be  much  more  conspicnmis,  and  is  no  doubt  a  protects 
insect  ;  at  the  same  lime  lis  weak  flight  may  even  add  to  its  ehan 
of  escape,  as  it  certainly  does  with  IlesHa^  for  it  is  impossible 
calculate  the  directLf>n  in  winch  it  is  niRking.  The  whole  body  ai 
wings  give  ont  a  delicious  odour,  which  remains  for  some  days  aft 
death.  In  some  positions  and  at  some  distance  Armdmiia  loo 
like  Danais  ft/tia^  whicli  is  very  common  in  the  same  plact 
Arm(ttidin  hoverii  ^ibout  tlowerSj  like  otlicr  Fapifios,  During  raiii 
alights  on  a  leaf,  and  droops  its  fore  wings  over  the  hind  ones«  th 
covering  the  bright  colours.  Several  were  taken  in  this  way  ;  but 
confesi^  I  only  caught  one  myseif*  m  I  have  not  the  patience  to  < 
as  my  men  ilo,  and  watch  one  of  these  hirelv  things  for  hours  ai 
follow  it  over  these  ateep  jungly  hills,  on  the  very  small  chance 
catching  it  finally.  Falls,  leechc^5»  and  torn  clothes  are  the  on 
things  yon  can  count  on,  but  there  is  a  fair  chance  of  a  fall  into 
tiger-[]it.  I  came  very  near  staying  permanently  on  Kohom^  havii 
fallen  into  one  of  these  pits  yesterday  whilst  chasing  an  Jrtnandi 
1  can  usually  detect  nue  of  these  pits  by  the  broken  twig  that  mar! 
it,  but  this  WHS  an  old  one  overgrown  with  weeds  and  awav  from  ai 
path.  It  was  like  a  cistern,  \2  feet  deep,  roofed  over  with  log 
leaving  but  a  small  openings  so  that  if  a  deer  or  pig  is  caug. 
and  the  tiger  ia  hungry,  he  jumps  in  and  cannot  get  out^ 
thought  I  was  gone,  for  there  was  no  chance  of  being  imind  ther 
and  it  seemed  quite  impossible  to  get  out.  It  took  me  S  hou 
hard  work  to  do  it,  I  made  steps  np  the  side  with  my  kuife,  at 
contrived  to  hang  somehow  at  the  top  beneath  the  roof-  Aft 
trying  three  sides  I  saw  a  small  iatout  stick  six  feet  from  the  openio 
and  after  several  hours  succeeded  in  pulling  it  to  me  with  my  brok^ 
butterfly-net  i  then  I  put  it  across  the  opening  and  with  gre 
diflicuky  swung  myself  out,  and  I  came  home  in  the  dark^  vei 
thankful  to  have  escaped*  The  Nagas  are  not  afraid  of  these  pit 
as  tliey  go  nowhere  alone ;  hut  they  have  anotlier  sort  of  trap 
which  I  have  a  perfect  horror,  and  so  have  they.  It  D0i)»ist9 
great  stones  hung  frnni  trees,  and  set  free  by  a  vine  arross  the  patl 
crushing  any  auimal  which  touches  it.  Each  village  has  its  om 
traps,  and   every  child   knowg  their  positions.     For  fear  «f  liie 
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infernal  machines,  no  Naga  will  venture  into  the  forest  land  of 
another  village.  Neyertheless  many  deaths  are  caused  by  them.  I 
myself  saw  one  only  just  in  time  on  Japoo,  and  my  Lepchas  on 
account  of  them,  and  their  lack  of  enterprise,  never  wander  far.  So 
fir  erery  locality  in  which  we  have  taken  any  good  Butterflies  on 
this  expedition  has  been  found  by  me.  My  men,  even  my  Maslaman, 
vho  is  a  good  jangal-wala,  rarely  go  beyond  where  I  have  led  them. 
This  very  likely  explains  the  comparatively  small  results  achieved 
^J  them  at  Buxa,  which  seems  to  be  naturally  a  grand  place  for 
insects. 

*' It  is  my  opinion  that  there  will  be  no  autumn  brood  of  Butter- 
Aies  in  the  high  country  of  these  hills.  As  for  the  lowlands  there  is 
8ome  chance  of  one  about  October  1st,  though  none  came  out  last 
tutumn  at  Sadiya  and  Margharita.  Wood-Mason  found  August 
tad  September  best  at  low  elevations  in  Cachar.  Here  there  was 
uothing  in  August  below  5000  feet,  nothing  at  all.  I  think  you  have 
to  exaggerated  view  of  the  '  succession  of  broods '  through  the  rainy 
Masou,  or  Sikkim  at  least  must  be  very  exceptional  in  this  respect, 
h  Borneo,  during  my  first  week  there  in  September,  I  got  about 
90  good  Butterflies  a  day,  in  most  monotonous  virgin  forest  without 
ftaths.  In  January  here,  except  two  or  three  common  Junonicu^  and  a 
iew  truly  continuous  species  like  Ypthimas  and  Bugadia  crisia, 
perhaps  ten  in  all,  I  did  not  see  more  than  three  Butterflies  a  day 
on  an  average,  compared  with  about  500  in  my  first  week. 

"  Hitherto  I  have  found  here  only  the  seven  Sikkim  species  of 
Cya%m$  (of  which  puspa  was  taken  at  low  elevations  only,  the  other 
six  only  at  high  ones)  and  an  additional  one  chennelliy  of  which  I 
fend  the  undescribed  female.  I  had  hoped  to  get  a  much  Urger 
number,  because  in  Java  of  eight  species  examined  only  three 
(namely,  puspa,  plactda,  and  dilectus)  were  Indian." 

Writing  from  Nichugard,  on  his  return  there  on  November  2nd, 
Mr.  Doherty  says : — 

**  I  sent  two  men  to  the  low  country  after  the  middle  of  Septem- 
ber, but  they  scarcely  caught  anything. 

"  It  rained  furiously,  and  now  I  feel  sure  that  there  is  never  an 
autumn  brood  in  these  hills  either  in  high  or  low  country.  Possibly 
on  their  southern  face  at  Manipur  it  may  be  otherwise,  as  it  is  at 
Cherra-punji  and  apparently  in  North  Cachar.  My  trip  up  Japoo 
towards  the  end  of  September  did  not  result  in  much.  I  got  a 
number  of  Armandias,  several  of  them  in  good  condition,  so,  strange 
u  it  seems,  there  must  be  an  autumn  brood  after  all.  At  the 
extreme  summit,  9895  feet,  I  got  Everes  kala  and  a  worn  ZepkyruB* 
At  night  I  got  a  number  of  GeometridaB,  mostly  small,  in  my  camp 
it  8000  feet.  This  shows  the  lateness  of  the  season,  as  they  are 
always  the  last  [?  first. — H.  J.  £.]  Moths  out.  As  the  weather  was 
warm  and  wet,  I  expected  a  great  variety  of  Moths,  especially  as  I 
bad  failed  there  in  July,  and  as  I  had  done  so  well  at  Margharita 
^  year  up  to  December  7th,  though  it  was  very  cold  and  dry  all 
through  November. 
"Throughout  the  rains  my  baits  failed,  and  I  prematurely  con- 
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eluded  that  the  Moths  of  temperate  climates  did  not  rare  for  them. 
Howerer,  after  a  number  of  experiments  I  began  to  succeed,  and  am 
doing  very  well  now,  so  I  wish  I  had  persevered  longer  on  Japoo  in 
July. 

"  One  great  drawback  was  the  neryonsness  brought  on  by  over- 
much  climbing.  Every  night  I  went  out  with  baits  I  never  slept  a 
wmk,  and  my  men  were  afraid  of  tigers  and  Nagas,  and  scamped 
their  work  unless  I  was  with  them.  1  had  previously  thought  that 
fiombyces  never  came  to  baits,  except  SyntomUt  and  a  few  Agaris- 
tidae  and  Arctiidse,  any  more  than  the  TineidsD  do.  Now  I  think 
that  nearly  all  Moths  (Macros)  will  occasionally  come  to  good  baits 
well  placed,  except  perhaps  Saturniidee,  which  apparently  never 
feed. 

*'  Sweet  baits  I  find  best  for  Noctuas  and  nasty  ones  for  Geo- 
meters and  Pyrales.  The  greatest  difficulty  is  that  the  best  baits 
will  only  attract  Moths  from  a  short  distance,  not  like  lights,  and 
consequently  to  obtain  good  species  one  must  put  them  in  virgin 
forest,  so  that  the  fatigue  and  worry  is  enormous. 

**  On  the  other  hand,  I  have  concluded  that  lights  are  a  failure. 
Taken  into  the  jungle  my  big  lamps  simply  frighten  away  Moths, 
and  even  in  a  white  tent  they  only  attract  a  few  little  Noctuae.  I 
am  inclined  to  think  that  Moths  have  to  be  gradually  accustomed  to 
lights.  In  a  large  station  they  get  used  to  comiqg  to  lighted 
houses,  especially  those  that  are  lighted  every  night.  At  Kohima 
the  dak  bungalow  is  far  better  situated  for  Moths  than  any  other 
house,  and  my  lamps  were  the  best  in  the  station,  but  I  always  had 
to  go  to  other  peoples'  houses  for  Moths.  In  coffee-plantations  the 
Moths  would  keep  beating  agaist  the  windows  of  the  bungalow, 
though  there  might  be  only  a  candle  or  two  inside,  while  my  tent 
in  the  jungle  close  by,  lit  with  a  good  lamp,  attracted  not  a  single 
insect." 

These  notes  will  be  very  interesting  and  useful  to  collectors, 
but  the  Moths  collected  in  the  Naga  Hills  are  far  too  numerous  to  be 
described  in  this  paper,  although  I  hope  to  deal  with  them  as  soon 
as  possible.  After  leaving  the  Naga  Hills  Mr.  Doherty  spent  six 
weeks  in  Calcutta  and  Daijiling  and  then  proceeded  to  Perak, 
where  he  stayed  but  a  short  time.  As  this  locality  is  well  known 
and  I  have  mentioned  the  most  interesting  of  his  captures  in  their 
order,  I  need  say  nothing  more.  After  leaving  Perak  he  went  to 
Rangoon  and  started  on  an  expedition  to  the  Karen  Hills,  where  he 
remained  for  some  weeks  at  Peti-chaung,  and  wrote  to  me  as  follows 
on  April  16th: — 

"  I  have  been  collecting  since  March  17th  in  the  Karen  Hills  east 
of  Toungoo.  I  see  Mr.  Grose  Smith  has  described  some  Karen 
species  sent  him  by  Mr.  Noble,  who  does  not  know  exactly  where 
they  came  from.  I  think  it  was  from  Kaserdo  or  Kacherdo,  called 
b^  the  Burmese  Taung-gyi,  *  the  big  hill ' ;  an  isolated  hill  1500  feet 
high  10  miles  east  of  Toungoo,  and  quite  in  the  plain  of  Pegu.  My 
coUection  is  from  several  places  30  or  40  miles  east  of  Toungoo.  I 
would  label  everything  simply  'East  Pegu'  with  the  elevation,  as  the 
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^'[ii}  Karen  Hills  is  misleading.      My  high-country  specimens  are 

^f  from  Thandaang  and  the  neighbouring  hills,  from  4000  to 

J^  feet.     The  low-counfcry  ones  chiefly  from  Peti-channg  500  to 

$1^  feet.     I  have  made  only  this  division,  as  between  2000  and 

hL^  feet  I  got  only  a  dozen  or  so  species,  chiefly  Ypthimas.     The 

lx^^"tountTy  fiutterflies  were  nearly  all  of  the  Khasia  species  ;  the 

/      country   contained  some  interesting  Tenasserim  and  Malayan 

^/Tks.     We  have  had  to  work  very  hard  to  secure  this  small  result. 

Haiti    the  last  day  or  two  it  was  the  dry-season  brood  we  caught, 

bat  most  of  the  Papilios  have  been  flying  all  the  winter,  and  the 

Siiei€>phthalMa  louua  only  came  out  a  week  ago  along  with  Neope 

&^t«Ba  and  a  few  others  in  the  low  country  only.    On  the  mountains 

1  doabt  if  the  wet-season  brood  comes  out  before  the  middle  of  May ; 

^«  got  everything  there  was  out  up  there.     At  Thandaung  there  are 

^Oiu*  peaks.    I  lived  on  one,  the  others  were  four  miles  away  forming 

^  triangle  a  mile  apart.     Each  of  my  men  used  to  take  a  peak  and 

^y  there  all  day,  and   Pambu  actually  made  a  platform  of  boughs 

on  the  top  of  a  tree  and  stood  on  it  all  day  long  like  an  orang-utan, 

Wt  we  did  not  any  of  us  catch  much.     I  do  not  think  we  averaged 

^  quite  lately  above  twelve  specimens  per  day  each,  and  many  of 

t\ie«e  were  useless. 

^*  There  is  no  virgin  forest  anywhere  on  the  hills,  though  about  here 
H  is  very  fine.  The  Karens,  though  a  civilized  and  intelligent 
P^ple  {iX  Baptists  west  of  Thandaung,  though  the  Red  Karens  are 
When  still),  still  keep  up  their  bad  old  habit  of  '  juming.'  This 
IB  the  system  of  cultivation  practised  by  nearly  all  the  hill  men  of 
Indo-Chinese  race,  and  consists  in  cutting,  burning,  cultivating,  and 
•bandoning  fresh  tracts  of  forest  every  two  or  three  years,  so  the 
whole  country  is  a  desert  of  scrub  and  bamboo.  I  spent  two  days 
gorngto  Lepyagyi,  and  again  up  the  hill  north  of  Thandaung,  about 
^000  feet  I  think,  but  got  nothing,  though  the  Thandaung  jungle, 
bid  as  it  looks,  is,  I  imagine,  as  good  as  any  west  of  the  Salwin  river. 
Thandaung  used  to  be  a  sanatorium,  but  was  abandoned  on  account 
of  fe?er  and  a  certain  terrible  fly  that  infests  it.  Tigers  are  very 
Abundant,  and  there  is  tigers*  dung  all  along  the  road,  on  which  all 
my  Euthalia  iaooana  were  taken.  I  imagine  that  this  country  from 
TeDBsserim  to  the  Lushai  Hills  will  be  the  great  tiger  preserve  of 
the  future,  as  except  on  the  plains  it  is  too  barren  ever  to  support 
nauy  people.  I  must  explam  that  I  sent  a  great  many  bad  speci- 
mens, as  1  thought  there  were  enough  to  make  an  article  about,  and 
I  think,  altogether,  of  300  species  good  and  bad.  In  the  Danaidae  I 
got  nothing  at  all  uncommon.  Blsites  angularis  occurred  in  the  low 
country  along  with  a  rare  new  species,  of  which  the  hind  wing  is 
produced  more  at  the  middle  than  at  the  upper  median  vein.  Of 
Zethera  diademoides  only  males,  which  were  numerous  at  1000  to 
2000  feet.  I  see  Mr.  Holland  makes  a  new  genus  of  it,  Euplcemima ; 
bat  why  not  ^1  it  AnadebUt 

**  I  send  a  few  of  both  sexes  of  a  Thaumantis  near  aUrit  (pieuda- 
^,  Bntl.).  Like  the  other  two  species,  it  mimics  when  flying  a 
Ivge  protected  Cicada  (Po^ena  melanoptera  ?)•    It  swarms  in  Borneo, 
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where  !  have  often  mistftkfa  the  butterfly  for  the  cicada*  ami  vi 
versa,  though  aiVr  death  ihe  cicada  faded,  bo  that  ihe  re&emblan 
is  hard  to  see.  I  also  Svnid  Zeuxidia  masoni ;  the  fragrance  q{  t 
uiale  is  p^^euliflr  but  Tery  sweet.  I  h^ve  been  uiiltickj  wi 
C^rcJtfi^  nivaiis,  of  which  1  have  seen  half  a  dosen.  From  ita  extrer 
tinjiJity  1  thiuk  one  can  see  that  it  is  at  the  limit  of  its  ran| 
and  just  Tnain tains  itself^  In  the  Apaturidie  I  got  ?ery  little 
intere^st.  The  Stitochiona  seems  new.  It  was  Tery  rare  and  tooiini 
to  the  summit  at  from  4000  to  4500  feci.  If  you  describe  it  plea 
meiitiou  the  hairy  eyea  of  this  genus ;  this  is  its  most  remarkab 
feature  and  not  mentioned  by  Westwood, 

"  A  tine  pair  of  l^roikov  Caledonia  are  perhaps  the  best  things  T  gf 
no  others  were  seen,  but  Pr&thm  angelica  was  more  common  and  w 
taken  on  the  body  of  a  dead  Python*  It  is  very  fragrant  in  bo 
sexes.  There  are  several  Ckaruwes  of  ih^  pol^xena  group,  the  nam 
of  which  I  do  not  pretend  to  know  ;  also  C  durn/ordi,  of  which  I  a 
very  proud ;  it  is  very  hard  to  catch,  even  more  difficult  thi 
Proihoii  Caledonia*  1  liave  noticed  euoujrh  facta  to  be  confident  th 
timidity  is  a  source  of  protection.  In  the  Eastern  Ghats,  where  Ncpi 
nandina  is  rare,  1  could  always  teil  it  from  ^V.  varmona  a  hundn 
yards  oif,  because  it  flew  away  j  but  then  vurmmia  is  like  hordom 
a  protected  s^pecies.  All  the  Charaxe^  in  the  Malayan  region  a 
hard  to  cfttch,  at*  poor  Kniistlor  used  to  insist ;  but  there  is  nothii 
more  helpless  than  most  CharaAt^  in  the  ludo-Burmese  regio 
They  fly  so  straight  that  you  can  take  them  on  the  wing  nine  tim 
out  of  ten  ■  they  jiersi^tenlly  return  to  the  same  spot  and  love 
light  on  projecting  twigs,  where  you  cau  easdy  get  them  by  a  stro. 
of  the  net  from  beluw*  Jiut  that  is  not  the  ciLse  in  the  Mabyi 
rcgir>ns ;  1  do  not  know  how  many  hours  I  spent  in  the  interior 
Sumba  trying  to  catch  a  huge  undescribed  Vhara^^e*  of  ih^  pijrrh 
grmip  ;  and  the  polyxena  group  never  Becm  common  doirn  there 
in  Iiulia. 

*'  I  send  nianv  males  ^f  Neuros'tgma  douhleflayL  It  seema  to  r 
distinct  from  the  Sikkim  furm,  of  which  I  took  dozens  In  tl 
Ubitta^ong  hill-tracts,  all  black  and  fukous  above.  All  the  Athvm 
sent  are  from  the  high  country  above  400Q  fect>  I  do  not  iuc 
why." 

Mr.  Doherty  then  gives  a  lot  of  notes  about  various  Lycienidi 
which  will  he  inserted  in  their  places,  aud  shortly  afterwards  left  f 
the  Ruby-Mine  district  north  of  Mandalay,  whence  Jie  wrote  fro 
the  lojok  vnllt^y  near  Bernard  my  o,  on  May  25[h,  as  follows ; — 

'*  I  have  been  at  Bernardmyo  at  54  UO  feet,  and  here  hi  a  but 
Injok  since  May  2nd  ;  we  had  rather  an  absurd  journey-  At  Tbabi 
kvio  on  the  Irawadi  river  the  country  was  wholly  parched  up,  n 
a  green  leaf  tor  miles,  and  the  grass  ou  fire  everywhere*  From  the 
the  road  goes  to  Mogonk  nearly  70  miles.  Transport  had  broki 
down,  but  I  managed  to  borrow  two  carts,  for  two  of  my  Lepch 
were  sick  aud  could  not  walk»  aud  hired  two  pair  of  bullocks  at  ^ 
rupees  each.  They  broke  down  at  a  desolate  place  J 2  n^iles  oi 
where  I  had  to  stay  two  days.    Then^  luckily  far   me,   Gcnef 
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Wolselpy  came  along  and  got  me  bullocks,  and  we  went  on  together 
for  a  stage.  Then  my  diiTera  ran  away,  and  my  cook  and  I  had  to 
dme  the  carts  ourselves,  aad  as  I  have  no  gift  at  all  for  bullock- 
drinng  it  took  as  eight  days  to  reach  Mogouk.  There  were  no 
insects  all  the  way  but  a  few  dry-country  species  such  as  Jntiffonus, 
and  one  or  two  Neope  bhima  at  2000  to  3000  feet.  Mogouk  is  a 
loTely  place,  but  no  Butterflies,  so  I  came  to  Bemardmyo  and  found 
it  just  as  bad.  No  Lepidoptera  or  shells.  The  few  Butterflies 
taken  {Zophoessa  sura  and  yama  quite  common)  were  all  Naga-Hill 
species  except  a  curious  CeUerebia  (?)  with  a  sex-mark  as  in  Ypihima 
{T.  narasinffha),  which  is  very  scarce.  No  sign  of  any  Chryso- 
fhanus.  No  Ilerda  but  hrahma.  Bemardmyo  is  a  dreary  place  in 
the  midst  of  a  vast  fern-pasture,  stuck  all  over  with  charred  stumps; 
for  all  this  country  was  high  forest  twenty  years  ago,  and  there  were 
DO  natural  meadows,  and  no  flowers,  only  grass  and  fern. 

''  The  high  peak  here  is  7500  feet,  and  there  are  two  others  nearly 
as  high.  The  nearest  bit  of  forest  is  four  miles  from  Bemardmyo, 
and  nearly  all  above  6000  feet,  so  that  collecting  is  weary  work.  I 
thought  that  I  had  come  just  at  the  right  time,  for  the  grass-bur uing 
was  over,  the  grass  just  springing,  and  the  first  showers  had  fallen. 
We  had  two  weeks  of  bright  weather,  but  since  then  it  rains  every 
day  from  9  to  3,  clears  off  at  5,  and  the  nights  are  clear,  cold,  and 
windy,  bad  for  Moths.  For  the  last  ten  days  I  have  been  doing  well 
in  beetles,  bnt  there  are  no  flower-haanting  S5)ecies  like  Cetonias. 
The  Moths  are  just  beginning  to  come  out,  but  there  are  no 
Batterflies  nor  any  hope  of  them. 

"The  forest  is  singularly  fine,  full  of  tree-ferns,  better  than 
tnything  in  the  Naga  Hills,  and  the  trees  are  nothing  like  so  much 
buried  in  moss  and  orchids ;  so  the  climate  must  be  much  drier  than 
that  of  Rohima,  though  the  rainfall,  70  inches  (at  Mogouk  110),  is 
nearly  as  large.  To-morrow  I  leave  for  the  low  country  in  the  Shan 
State  of  Momeit ;  I  hope  I  may  come  back  aliTc,  for  the  authorities 
have  aolemnly  warned  me  against  {{oing.  All  my  men  have  been 
almost  constantly  sick,  and  Longchung  has  quite  broken  down,  so  I 
l«ave  him  here.  I  have  not  been  very  strong  myself,  so  I  hope  the 
long  voyage  to  Sumatra  will  set  me  up  again.  This  is  a  desperately 
expensi?c  country  :  fowlg  are  2  to  4  rupees  each,  and  coolies  get  1 J 
rupees  a  day  each.  At  Bemardmyo  1  luxuriate  on  commissariat 
bread  and  beef,  and  every  one  both  civil  and  military  has  been  very 
kind. 

^*  You  ask  me  about  the  Himantopterus  dohertyi  which  you  de- 
scribed in  the  Trans.  Ent.  Soc.  The  first  specimen  with  the  tails  quite 
filtforni  (  $  )  I  caught  crawling  out  of  an  ant's  nest  in  the  ground.  I 
dag  the  nest  open,  but  did  ni>t  find  any  more.  The  oihers  were  all 
I  think  taken  flying  in  broad  daylight  along  the  road  from  Kohima 
to  Kegwema  at  5000  to  6000  feet,  usually  in  the  morning.  They 
iew  heavily  and  slowly ;  I  noticed  a  slight  oflensive  smell,  much  as 
b  HiBtia  JlahelUcomu,  With  regard  to  that  superb  Campyloiea 
(C.  deiyodinsif  var.  splendida,  £lwes),  I  hardly  ever  saw  such  a  con- 
ipicuoua  insect;  it  shone  in  the  jungle  like  a  little  fire.     I  got  it  in  the 
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Zulla  ralley  ilong  with  Armandia ;  the  other  species  ((7.  histriom 
Tmr.  mitisnmay  Elwes)  came,  I  think,  from  lower  ground.  The  mim 
ID  this  species  seems  very  perfect  at  a  little  distance,  both  in  flight 
colouring ;  so  that  it  is  only  when  you  look  closely  that  you  see 
all  the  colours  are  quite  different  from  those  of  Danais  genutia. 
long-bodied  Sphinx-like  Bomhya  you  think  a  new  genus  (allie 
Tarsdepis  fulgurifera,  Wk.)  was  taken  in  cracks  and  hollowj 
trees  high  above  the  ground,  and  was  hard  to  distinguish  from 
bark.  The  creatures  can  hardly  fly  at  all,  and  I  brought  down 
with  a  stone.'* 

I  may  add  that  the  species  just  referred  to  came  from  the  N 
Hills,  not  from  Burmah. 

On  his  return  from  Momeit,  which  I  see  is  also  written  Mom 
and  is  now  to  be  annexed  to  British  Burmah,  Mr.  Doherty  wi 
me  from  Mandalayon  June  30th: — "  Among  the  Momeit  Butter 
are  a  number  oiLihythea  rohina  (L,  narina),  which  occurs  there  al 
with  myrrha.  Also  a  few  pairs  of  Yoma  vasuJci,  Doherty.  I  tl 
Toma  will  stand  as  a  genus  in  spite  of  Semper's  rash  identifica 
of  it  with  Salamis,  Each  of  the  islands  from  Java  and  Cell 
eastwards  seems  to  have  its  form  of  Yoma,  all  very  dubiously  distil 
though  constant  enough  on  the  upperside,  vasuki  is  no  be 
species  than  two  or  three  more.  Among  the  Bernardmyo  speci 
a  broken  specimen  of  PapUio  tnachaon  taken  at  5500  feet, 
soldiers  there  took  several  broken  examples  of  P.  gyas  and  P.  JcrU 
also  a  bad  specimen  of  Lethe  purana,  none  of  which  I  got. 
weather  nt  Bernardmyo  was  much  colder  than  I  expected,  co 
than  Daijiling  in  the  rains.  During  June  the  weather  was  loi 
and  I  do  not  understand  why  the  woods  were  so  devoid  of  all  an! 
life.  May  was  a  good  month  for  beetles  and  I  did  very  well ; 
June  was  a  failure  all  round,  both  on  the  high  and  low  country, 
was  detained  beyond  my  intentions,  as  Longchung  was  too  ill  U 
moved,  and  then  I  could  get  no  transport.  At  last  I  got  awa 
the  '  burst  of  the  monsoon '  and  had  a  most  uncomfortable  70  n 
to  the  river.  Thabeitkyin,  where  scarcely  any  rain  falls,  was  111 
paradise  when  we  got  there,  and  I  was  able  to  dry  all  ray  specim 
which  I  hope  will  reach  you  in  good  order.  My  men  are  all  ^ 
low  with  fever  and  dysentery.  The  Ruby  Mines  are  the  r 
unhealthy  district  I  ever  heard  of;  I  suffered  far  less  than  my  n 
ind  yet  I  lost  15  pounds  weight." 

The  extracts  which  I  have  quoted  above  give  a  graphic  pictui 
the  life  of  a  collector  in  the  more  unexplored  and  out-of-the- 
hill-tracts  of  India ;  and  though  Mr.  Doherty  constantly  speaki 
^'allace  does  in  the  Malay  Archipelago,  of  his  want  of  success, 
he  has  done  more  than  I  could  have  expected  in  the  time,  and 
collection  of  Moths  in  particular,  though  not  so  numerous  in  Bun 
i»  iu  the  Naga  Hills,  includes  many  novelties,  and  will  take  me  s 
liuie  to  work  out.  After  leaving  Burmah  Mr.  Doherty  weni 
$^tji»<itra«  and  is  now  on  his  way  to  the  Eastern  islands  of  the  M 
ArvhiprUgo,  whence  I  trust  he  will  return  iu  safety  with 
vvitwiHMM^     He  has  already  done  more  than  any  other  single  mi 
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know  of,  not  only  ia  collecting,  but  in  studying  the  materiili  he 
obtftins. 

For  further  particulars  as  to  the  physical  features,  climate,  aud 
Dataral  productions  of  the  Karen  and  Shan  Hills,  I  may  refer  to 
Ctpt.  W«rdlaw  Ramsay's  paper  on  the  Birds  of  Karen-nee  in  *  The 
Ibis/  1875,  p.  348;  to  Mr.  Hemsley's  paper  on  the  Botany  of 
Upper  Burmah  and  the  Shan  States,  in  the  '  Journal  of  the  Linnean 
Society,*  yol.  xxviii.  1890,  p.  1  et  seq, ;  and  to  Dr.  Manders*s  list  of 
the  Butterflies  collected  by  him  in  the  Shau  States,  in  the  *  Traus- 
artious  of  the  Entomological  Society/  1890,  which  will  supplement 
mjr  paper. 

Subfamily  Satyrinjs. 

ZetHERA  DIADBMOIDE8. 

Z,  diademoides,  Moore,  P.  Z.  S.  1878,  p.  824,  t.  51.  3;  Butt. 
Ind.  i.  p.  98,  t.  xiv.  33  ^J 

Abundant  at  lower  levels  in  East  Pegu,  and  does  not  vary 
perceptibly. 

CaLFFES  NOTHIS. 

C.  nothis,  Douhl.  &  Hew.  Gen.  D.  L.  p.  368,  t.  66.  2  (1851)  ; 
Butt  Ind.  i.  p.  101. 

Not  found  by  Doherty,  but  occurs  at  Bhamo.  Major  Adamsoa 
took  it  io  dense  forest. 

C<ELITB8  EPIMINTHIA. 

C.  epiminthia,  Westw.  Gen.  D.  L.  p.  368  (1851) ;   Butt.  Ind.  i. 
p.  101,  t.  xiii.  fig.  31. 
Perfectly  distinct  from  the  last,  and  not  uncommon  at  Perak. 

CfBLITES  EUFTYCHIOIDE8. 

CoHtes  euptychioides,  Feld.  Reise  Nov.  iii.  p.  499. 
CalHes  humilis,  Butl.  Ann.  Nat.  Hist.  ser.  3,  xx.  p.  403  (1867). 
Cotlites  eupiychioides,  rar.  humilis,  Dist.  Rhop.  Mai.  p.  45,  fig.  15* 
A  pair  of  this  fine  species  from  Perak. 

Mycalesis  anaxias. 

M.  anoxias,  Hew.  Ex.  Butt.  iii.  Myc.  t.  4.  25,  26  (1862) ;  Butt. 
Ind.i.  p.  106. 
Occurs  with  the  next  at  low  levels  in  East  Pegu. 

Mycalesis  anaxioides. 

M.  amaxioideSt  Marsh.  Butt.  Ind.  i.  p.  107. 

Two  pairs  from  East  Pegu  at  1 500  feet  agree  perfectly  with  the 
description  and  in  the  points  of  difference  mentioned  by  Marshall ; 
tbej  are  also  larger  than  any  specimens  of  M.  anaxias  I  have  seen. 

^  I  hftTe  cited  Marshall  and  Nic^viUe's  *  Butterflies  of  India'  throughout  this 
paper  simplj  as  "  Butt.  Ind." 
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Mycalesis  sanatana. 

M.  sanatana,  Moore,  Cat.  E.  I.  C.  i.  p.  231  ;  Butt.  Ind.  i.  p.  1 

Common  in  East  Pegu  in  March  and  April  at  4000  to  5000  fe 

Mycalesis  gopa. 

M,  gopoy  Feld.  Nov.  iii.  p.  501  ;  Butt.  Ind.  i.  p.  107. 

A  specimen  from  the  Naga  Hills  taken  in  August  together  p 
specimens  of  M.  perdicias.  Hew.,  from  Hongkong  and  Ichanp 
China,  tend  to  confirm  the  opinion  I  hare  previously  expressed,  1 
these  forms  are  inseparable. 


li 


Mycalesis  gotama. 

M.  gotama,  Moore,  Cat.  E.  I.  C.  i.  p.  232  (1857). 

M.  charaka,  Moore,  P.Z.S.  1874,  p.  566;  Butt.  Ind.  I  ^ 

Sadarga  ocufata,  Moore,  Trans.  Ent.  Soc.  1880,  p.  158. 

M.  oculata.  Butt.  Ind.  i.  p.  109. 

A  specimen  of  the  so-called  M.  charaka  from  Margharita  taker 
Doherty  in  May,  and  one  from  Bhamo  obtained  by  Major  Adam^ 
are  inseparable  from  M.  gotama,  which  also  occurs  in  the  Looc 
Islands  (Fryer)  and  at  Kiukiang  (Pratt). 


Mycalesis  malsarida. 

M,  malsarida,  Butl.  Cat.  Satvr.  p.  134,  t.  3.  14  (186S);  B 
Ind.i.  p.  127. 

M.  Jchasiana,  Moore,  P.  Z.  S.  1874,  p.  566  ;  de  Nic6v.  J.  A.  S 
vol.  Ivii.  pt.  ii.  p.  273  (1889) ;  Butt.  Ind.  i.  p.  127. 

The  wet-season  form  of  this  butterfly  was  taken  in  May 
Doherty  at  Margharita. 

Mycalesis  nicotia. 

M.  nicotia.  Hew.  Gen.  D.  L.  p.  394,  t.  67.  fig.  4  (1851) ;  1 
Ind.  i.  p.  129. 

Males  of  this  species  were  common  in  East  Pegu  at  4000  to  5 
feet  in  March  and  April,  and  differ  from  those  taken  at  the  s 
season  in  Sikkim  in  the  ground-colour  of  the  underside,  which  is  w 
paler.  A  female  from  the  Naga  H'dls  at  about  6000  feet,  take 
August,  is  of  the  rainy-season  form,  and  agrees  with  others  f 
Bhutan  and  Sikkim  taken  in  June  and  August. 


i.  p.  ] 


Mycalesis  malsara. 

M.  malsara,  Moore^  Cat.  £.  I.  C.  i.  p.  231 ;  Butt.  Ind. 
Samanta  rudis,  Moore,  Trans.  Ent.  Soc.  1880,  p.  166. 
Mycalesis  rudis.  Butt.  Ind.  i.  p.  130. 
Common  in  March  and  April  in  the  Karen  Hills. 
The  ocelli  and  breadth  of  the  white  band  below  are  very  varia 
but  all  are  nearer  to  the  form  rudis  than  to  the  rainy-season  d 


r 


I 


iB9L]  THi:  MAGA  AND  KAREN  RILLS  AND  PERAK.  261 

m&f^arfw,  wKilst  one  sent  by  Major  Bii:gbam  from  the  Karen  Hills  in 
!^^*hnimry  is  a  f>erfect  rudis.  1  think  there  can  be  no  question  of 
the  seasonal  dimorphism  in  this  species. 

MyC^I^ESIS  SL'RKHA. 

X  jTE^WAff,  Marsh.  J.  A.  S.  B.  vol.  li.  pt.  ii.  p.  37,  t.  iv.  fig.  1  (S 
(1^2  >  ;      BuU.  ind.  i.  p.  133. 

J/,  u^rahitft,  Dist.  Entomologist,  vol.  xviii.  p.  289  (1885);  Rhop. 

^'■P-    4 1  a,  t.  xli,  fig.  16  d. 

1  y*-**  the  exception  of  the  larger  ocelli,  broader  transverse  lilac 
H  and  more  distinct  markings  of  the  underside,  in  which,  as 

^'aijt  ^ajs.  It  forms  a  transition  to  the  Javan  M.  oroates,  llew.,  I 
l^i\^^  **  i  Ktg  to  distinguish  M,  uitulata^  of  which  I  have  two  pairs  taken 

.^  *Johc-rty  at  Ptrak  in  February,  from  surhha,  which  1  have  from 

noy,  •fhe  difl'erence  is  just  that  which  might  be  expected  to  be 
'1  K*^^*^  by  a  damper  and  hotter  climate,  and  I  have  little  doubt 
7*L  ^''-**'ti  forma  will  be  found  at  different  seasons  iu  the  same  locality, 
irthe  di-^  and  wet  seasons  are  well  marked. 

^p^^t^w^ma  fusciim,  Feld.  Wien.  ent.  Mon.  iv.  p.  401  (1860). 
\m^X^^^^^    i^tnicAtf,    Hew.    Ex.    Butt.    iii.   Myc.   t.   iv.    fig.    23 

^^^ui^sUfasca,  Dist.  Rhop.  Mai.  p.  53,  t.  v.  fig.  1   ? . 
'i**^  at   L'erak  by   Doheity,  and  also  common  in  the  island  of 

>^      off  lilt  coast  of  ^iuii.atra  (Mogdiliani). 

^^^Cax-esis  DoiiERTYi,  n.  sp.     (Plate  XXVII.  figs.  3  d,  4  ? .) 

•  Dohertv  stnt  a  pair  from  the  low  country  of  Perak  which 

*         1q  i^^p^  j^  ^^j  \^{^^^  ^y  belong  to  an  undescribed  species  of  the  same 

S^^^^^   as  the  laac,  in  which  the   base  of  the  costal,  median,  and 

*^  ^edi^t,  vt4i*a  are  much  swelled  in  both  sexes,  and  the  male  has 

*  ^U  of  fij^e  gjii^y  hairs  at  the  base  of  the  hind  wing  covering  a 

SWudnUr  patch. 

,  ^  •  Dark  hair-brown  above,  with  an  ocellus  near  the  apex  of  fore 
'*^*^F»  another  larger  one  below  it.  The  hind  wing  has  three  small 
uctlli  afaore  and  two  larger  ones  below. 

Beneath,  the  nings  are  paler  brown,  with  a  faint  broken  pale 
IramverN^  oblique  band  near  the  base,  another  distinct  whitish  one 
icra^s  both  wiiigb  not  reaching  the  inner  margin  of  hind  wing. 
(Xtili  as  Above  but  more  distinct,  the  upper  one  on  the  hind  wing 
bfger  but  nut  ^u  large  as  the  fourth  and  fifth,  and  two  additional 
ftmail  ones  at  atinl  angle  which  do  not  show  above. 

Iklon,  the  baiitl  ot  ocelli  is  edged  on  both  sides  with  whitish^  and 
ih^Tt  are  two  pak  marginal  zigzag  lines  of  same  colour. 

The  ienmk  b  hke  the  n  ale  but  rather  larger,  paler  above«  and 
Hitb  n>uiiUi.-i  "A  iiig:j. 
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MVCALESIS  MATAKKAS. 

J/,  maianeas^  Hew,  Ex.  ButL  iii,  3/i/f*  t.  v,  27*  2^  (U 
lliitt.  Ind,  i.  p.  108;  Disr.  Rhop.  Mai.  p.^^S,  L  rii.  fig*  4  $  . 

A  fiing;le  female  nf  tin's  specips  tVoni  Pernk  agrees  with  the  j 
pxtept  I  hat  tlie  dull  orflngc*  IjHnd  of  the  fure  wing  h  uiuch  flriiate 
almost  obsolrte  exce|>t  near  the  coBta. 

Mycalksis  janardana. 

M.jannrilfinfi,  Moore,  Cat.  E.  L  C,  i,  p.  23^  \  Butt,  Ind,  i.  p. 
I)j^r.  Hhop.  ^fai,  p.  fiA,  U  T.  fig.  2. 

Martanda  jfntardana^  Muore,  Trans.  Eut.  Soc,  1880,  p,  16^ 

Sepinii  fnirly  eonuTinn  at  Perak  \u  January  and  Februarj,  1 
nsalea  show  a  lilrtfk  velvety  scvnnl  patch  of  scales  coTerijig  tbe« 
of  ilic  cetjlre  of  tfip  fore  wi^^^  which  is  uot  ruentiontd  by  Mini 
Di^tiuit*     Tlic  frninte  is  hir^er  and  witli  muudcr  witigs, 

1  should  iurludt*  thin  iu  the  ssame  group  a*!  M^  fttseum 
ilo/iftff/f  aud  prohahly  miumif^a^  \  thougfi  Moore  Bays  the  suIk 
tutt  ul  \m(\xs  on  the  hind  wing  b  double,  I  can  see  nu  difference 

MVCALE^SIS:  MNAStCLFS- 

.1/.   mnaakles,  llev^,  Ex.   Butt,  iii*  Mifc.   t.  v.  32,  33  ^  i   ' 

litd.  i.  fK  12ii. 

This  species,  which  hfis  hitherto  been  eoDsiden-d  rare,  was  till 
son^e  nuiiihers  by  D^^dierty  at  the  foot  of  the  Karen  UiiU  in 
lVi;u, 

MVCAT.ESTI*  Af^APlTA. 

M-  (imptta,  Moore»  Cat.  E.  1.  C.  i.  p.  232;  Dist,  Hhop* 
p,  418j  t.  xHxix.  tip,  '^. 

^nt  rnre  al  IVrok  in  Jimuary, 

Lethk  uhatrava, 

Debh  hhairav^,  Moore,  Cat.  E.  L  C,  i,  |u  217  (1857);  ] 
lud.  i.  p-  139. 

Abundant  in  the  Nnga  Hills  i\t  {iOOO  to  7t>l>0  fe^t  and  agrees 
Sikkirn  speeimens. 

Lkthj;  j.atjaris. 

Dfhhhthru,  Hew.  Ex.  Biilt.  iii.  B**bis,  I,   L   \  (1862);  1 

Ind.  i.  p.  141K 

Abundnut  in  the  Karen  Uill^  at  4tM)t*  to  5UW  teeL 

Lethe  sinorix. 

De/^iV  mmrix.  Hew.  £x.  Butt.  itL  DthU,  t.  3.  19,  20  (|Hri2>. 
Ltfhc  ^irtort,t\  Butt,  lud,  i,  p,  114. 

Oi'curs  in  the  Naga  llil^  and  In  the  Kar«tl  Ililla  at  40lk 
5000  feet. 
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Lethe  kan8a. 

DebU  kansa,  Moore,  Cat.  E.  I.  C.i.  p.  220  (1857). 

Lethe  kansa 9  Butt.  lud.  i.  p.  145. 

Common  in  the  Karen  Hills  at  3000  to  5000  feet 

Lethe  distans. 

L.  dUtans,  Butl.  Trans.  Ent.  Soc.  1870,  p.  488;  Lep.  Exot. 
p.  ?^7y  t.  33.  4  d",  7  $  ;  Butt.  Ind.  i.  p.  148. 

This  occurs  not  unfrequently  in  the  Karen  Hills,  but  no  females 
were  sent  by  Dohertj. 

Lethe  vinduya. 

Ddiis  vindhya,  Feld.  Wien.  ent.  Mon.  iii.  p.  402  (1859);  Elwes, 
Trans.  Ent.  Soc.  1888,  p.  313. 

Occurs  not  uncommonly  in  the  Karen  Hills  at  4000  to  5000  feet, 
and  in  the  Naga  Hills  more  rarely. 

Lethe  mekara. 

DeUs  mekara,  Moore,  Cat.  E.  L  C.  i.  p.  219. 

Lethe  mekara.  Butt.  Ind.  i.  p.  148. 

Occurs  in  the  Kareo  and  Naga  Hills  at  1500  feet. 

Lethe  gulnihal,  var. 

Lethe  gulnihai,  de  Nic^v.  P.  Z.  S.  1887,  p.  450,  t.  39.  7  6- 
A  species  which  agrees  nearly  with  the  fignre  and  excellent  de- 
scription of  L.  aulnihal  ^&H  found  not  uncommonly  by  Doherty  at  from 
2000  to  5000  teei  in  the  Karen  Hills,  and  I  have  fdso  a  single  specimen 
taken  by  Dr.  Manders  in  the  Shan  Hills.  They  differ,  however,  from 
the  type  from  Bhutan  in  Moller*s  collection,  now^in  the  possession  of 
Mr.  J.  H.  Leech,  in  having  the  narrow  lines  which  cross  both  wings 
beneath  more  zigzag  and  irregular,  and  the  uppermoat  ocellus  of  the 
hind  wing  smaller.  The  female,  which  is  undescribed,  is  much  paler 
on  both  surfaces  than  the  male,  and  has  the  costa  of  the  fore  wing,  a 
spot  near  the  apex,  and  a  faintly  marked  patch  below  it  of  a 
hghter  brownish  yellow,  with  a  whitish  spot  on  the  first  median 
interspace.  The  hind  margin  of  the  wing  not  bowed  as  in  the  male. 
The  ocelli  of  the  hind  wing  showing  on  the  upper  surface,  and  the 
transverse  lines  of  the  underside  are  wider  apart  and  much  fainter. 
The  ocelli  are  also  smaller  and  nearly  obsolete  on  the  fore  wing. 

Lethe,  sp.  inc. 

!  Lethe  brisanda,  de  Nic^v.  J.  A.  S.  B.  Iv.  pt.  ii.  p.  249,  t.  xi. 
fig.  13  ?  (1887). 

Two  specimens  were  sent  from  Konoma  in  the  Naga  Hills  with 
note  that  they  belonged  to  a  species  different  from  L,  dinarbat  on 
account  of  the  preheusores ;  and  though   I  cannot  see  enough  dif- 
ference in  them  to  separate  them  myself,  they  appear  to  be  as  near 
to  X.  britanda  from  Bhutan  as  to  L.  dinarbas. 

The  members  of  this  group  of  the  genus  are  so  nearly  allied  to 
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fBcli  other  that  it  is  not  safe  to  decide  without  seeing  a  series,  anc 
know  L,  h'it^anda  only  from  the  descriptioa  and  plate. 

Lkthe  dinard^s. 

Dedis  dinarbasf  He^.  Ex.  Butt.  iii.  Debts,  tJu.  15  c^;  Butt.  Ii 

i.  1^-  155. 

Common  io  the  Na^a  Hills  at  7000  feet. 

Lr.TIl£  SERBONIS. 

Dfifh  iftfrdonis.  Hew.  Ent.  Mo-  Mag,  XiiL  \k  151  (ISr^)  i  Bu 
I  nil,  i.  p.  Ifir*. 

Pftp,  minetva^  Fabr.  Syj^t.  Ent.  p.  41?3. 

f^plAe  mitienui,  Di^t.  Rhop,  ^iah  p.  41  J,  t.  xxjtvi.  8  J  ;  Bi 
Iiui.  i.  p.  \4ll 

A  single  female  from  Efl^t  Pt^gu  sent  by  Doberty^-  I  hAveanot] 
i'mm  Rniif^oon  tjiken  by  Major  Adnmson. 

This  ^[>enes  umy  be  distinguished  from  otbera  of  the  same  grc 
by  the  :?borc  bund  inside  tbe  cell  of  the  fore  ^ing  beneath,  and 
the  oeelti  of  the  hind  vimg  below^  wliieb  have  black  centres  brol 
into  numerous  minute  dots. 

LtLTHE  CHAN  Die  A* 

BMs  chandica,  Moore,  Cot.  E,  L  C.  i.  p.  219  ;  Butt.  Ind 
p.  111). 

Karen  Llilb  at  tow  elevations. 

LtTHK   SIDQNIS. 

Debis  sidoniHy  Hew.  Eit.  Butt.  bi.  Bebis^  t.  iil.  16  d  ;  Butt*  I 
u  p.  I."i9. 

Sfjticimena  from  the  Naga  Hill  a  agree  with  those  from  Khasia 
being  larger,  brightLTt  and  better  marked  below  than  Sikli 
epecintens;  they  are,  however,  hardly  separable* 

Lethe  sidereu.  Marsh,  J.  A.  8,  B.  ihx.  pt,  ii.  p,  216  (1880)  i  Bi 

hid.  i.  p«  159^ 

Occurs  near  BeniarJmyo  and  agrees  perfectly  with  Slkli 
flpecimens* 

ZOFUOEieSA  SURA. 

ZophmsMii  aura,  Doubl.  &  Hew,  Geu.  D.  L.  li*  pp  3*i2^  U  6L 

Butt.  Ind.  i.  \u  164. 
Common  near  Beruardmyo  at  6000  feet* 

ZoPliOE&SA  YAM  A. 

Zophoes^u  yama,  Moore,  Cat,  E>  L  C*  i.  p^  221  ;  Btitt*^  lud 
p.  Iti9. 

AUo  common  near  Beruardmyo   and  m  the  Najcn  IJttU.     Ii 
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remarkable  that  this  genus,  which  is  so  well  represented  in  Sikkim, 
where  eight  of  the  nine  known  Indian  species  are  found,  should  have 
produced  no  species  peculiar  to  the  more  eastern  hill-tracts,  except 
Z,  andersoni,  which  Mr.  Dohertj  did  not  take. 
Several  other  species  occur,  however,  in  Western  China. 

Nbope  pijlaha. 

Lasxommata  J  pulaha,  Moore,  Cat.  £.  I.  C.  i.  p.  227. 

Neopepulaha,  Butt.  Ind.  i.  p.  170. 

Very  abundant  in  the  Karen  Hills  at  4000-3000  feet,  and  occurs 
also  in  the  Naga  Hills. 

The  Burmese  form  of  this  species  differs  from  that  found  in  the 
Himalayas  and  Naga  Hilb  slightly  but  so  constantly  that  it  might 
almost  be  separated. 

A  series  of  six  pairs  from  Sikkim  and  the  same  number  from  the 
Karen  Hills  show  the  following  points  of  distinction  are  constAnt : — 

Above,  the  spots  in  the  Karen-Hill  specimens  are  paler.  Beneath, 
all  the  markings  are  lighter  in  tint,  especially  the  ocelli  of  the  hind 
wings  and  the  broad  lunules  outside  them,  which  are  fulvous  instead 
of  dark  brown.  A  single  male  from  the  Naga  Hills  does  not  show 
these  differences  so  clearly,  but  is  nearer  to  the  Burmese  than  to  the 
Sikkim  form. 

Until  I  see  more  specimens  from  intermediate  localities  to  prove 
that  the  transition  is  not  gradual,  I  think  it  will  be  best  to  allow  this 
form  to  remain  unnamed. 

Neope  agresHs,  Oberthiir,  from  Ta-tsien-lo,  is  a  smaller  species, 
which  seems  nearly  allied  to  pulaha,  but  distinct. 

Neope  bhadra. 

LasiommataJ  bhadra,  Moore,  Cat.  £.1.  G.  i.  p.  227. 

Neope  bhadra.  Butt.  Ind.  i.  p.  171. 

Occurs  in  the  Karen  Hills  at  4000-5000  feet,  but,  except  that  the 
markings  of  the  hind  wings  are  somewhat  paler,  does  not  differ  from 
Sikkim  and  Khasia  specimens. 

Neope  armandii. 

Satyrus  armandii,  Oberth.  £t.  Ent.  ii.  p.  26,  t.  11.  5  (^  (1876). 

Neope  hkaMana,  Moore,  Trans.  Ent.  Soc.  1881,  p.  306 ;  Butt. 
Ind.  i.  p.  172. 

Doherty  sent  two  males  from  the  Naga  Hills  and  one  from  Ber- 
nardmyo.  I  should  have  been  inclined  to  refer  these  to  two  species 
if  1  had  not  seen  a  large  series  of  specimens  from  Western  China 
in  Mr.  Leech's  collection,  showing  with  some  variation  the  same 
differences  of  colour  on  the  hind  wing  as  the  Naga  specimens,  which 
are  undoubtedly  kAasiana,  Moore,  do  from  the  Bemardmyo  one, 
which  is  inseparable  from  armandii  and  differs  in  having  the  outer 
part  of  the  hind  wing  yellowish  instead  of  brown.  The  Chinese 
specimens  in  Mr.  Leech  s  collection  belong  to  both  forms,  and  seem 
by  their  labels  to  occur  in  the  same  localities ;  there  are  also  some 
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more  or  less  intermediAte  specimeDii.     The  pattern  of  the  underside 
in  tills,  as  in  moat  other  Satyridae,  is  the  surest  guide. 

Neope  muirueadi. 

Lasiommata  muirheadi,  var.  bhima,  Feld.  Wien.  ent.  Mon.  vi. 
p.  28  (1862). 

Neope  bhima.  Marsh.  J.  A.  S.  B.  xlix.  pt.  ii.  p.  246  (1880) ;  Butt 
Ind.  i.  p.  172,  t.  xi.  26  ? . 

I  have  several  specimens  taken  by  Doherty  in  the  Karen  Hills 
and  at  Momeit,  Upper  Burmah,  at  1500-2000  feet,  also  two  from 
Dr.  Manders  taken  m  the  Shan  Hills,  which  seem  to  show  that  this 
species  cannot  be  specifically  separated  from  N.  muirheadL  Of  the 
latter  I  have  three  males  from  Ningpo,  the  original  locality,  which 
are  easily  distinguished  by  the  small  ocelli  almost  obsolete  on 
the  upperside  and  the  less  distinct  markings,  and  in  some  cases 
almost  obsolete  white  band  on  the  hind  wings  below. 

But  three  males  and  two  females  from  Kiukiang  and  a  female  from 
near  Shanghai  show  that  these  characters  are  not  at  all  constant, 
and  the  ocelli  of  the  Chinese  females  are  like  those  of  the  Burmese 
males.  The  Burmese  female  I  have  resembles  the  plate  but  is 
larger,  whilst  the  males  have  only  one  or  two  small  brown  marks  on 
the  upperside  of  the  fore  wing  ini^tead  of  the  three  well-marked  ocelli 
beneath. 

These  four  species  are  all  the  Neopes  known  to  occur  in  India,  as 
I  think  that  N,  moorei^  Butl.,  may  be  dropped  from  the  list  alto^ 
gether,  as  a  very  doubtful  species  of  still  more  doubtful  origin. 

Raphicbra  satricus. 

Lastommata  satricus^  Doubl.  &  Hew.  Gen.  D.  L.  t.  64.  4. 

Raphicera  satricus^  Butt.  Ind.  i.  p.  175. 

Occurs  in  the  Naga  Hills  at  6000-7000  feet. 

Satyrub  loha. 

Aulocera  loha,  Doh.  J.  A.  S.  B.  Iv.  pt.  ii.  p.  118  (1887). 

Satyrus  loha,  Klwes,  Trans.  Ent.  Soc.  18»8,  p.  323,  t.  ix.  6  d. 

Two  females  from  Mao  on  the  Manipur  frontier  of  the  Naga  Hills, 
taken  at  8500  feet  in  August  by  Doherty,  and  marked  by  him  **  hha 
apparently,"  also  seem  to  me  to  belong  to  this  species,  but  without 
the  male  sex  it  is  not  possible  to  distinguish  it  certainly  from 
8.  padma, 

Ragadia  crisia. 

Euptychia  crisia,  Hiibn.  Zutr.  ex.  Schm.  t.  675,  676  (1832). 

Ragadia  crisia,  Dist.  Rhop.  Mai.  p.  420,  t.  xix.  7< 

Seems  to  be  common  at  Perak. 

Ragadia  crito. 

Ragadia  crito,  de  Nic^v.  Joum.  Bomb.  Nat.  Hist.  Soc.  v.  p.  1 99 
(1890). 

Several  specimens  from  Margharita  in  Upper  Assam  agree  with 
typical  specimens  from  Bhutan. 
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Ypthim A  METHORA.     (Plate  XXVII.  fig.  1,  cJ .) 

Tpikima  metkora.  Hew.  Trans.  Ent.  Soc.  ser.  3,  ii.  p.  291,  t.  xviii. 
20,  21  $  ( 1 864) ;  Elwes,  op.  cii.  1888,  p.  326  ;  de  Nicev.  J.  A.  S.  B. 
Tol.  Iv.  pt.  ii.  p.  233  (1887). 

In  writing  of  this  species  onlj  two  years  ago  I  endeavoured  to 
show  how  the  form  which  I  believed  to  be  identical  with  Hewitson's 
species  might  be  distinguished  in  Sikkim  from  T.  sakra,  Moore,  and 
from  T.  philomefa^  Iliibn.,  with  which  1  thought  it  had  been  con- 
fused by  Marshal]  and  de  Nic^ville. 

I  have  now  received  numerous  specimens  of  three  f;)rm8  of 
Tpthima,  collected  by  Doherty  in  Eastern  Pegu  at  2000  feet  eleva- 
tion and  upwards,  which  I  find  it  difficult  to  name  with  certainty. 
The  difficulty  arises  from  the  fact  that  the  types  of  F.  methora  in 
Ilewitson's  collection  are  females,  and  therefore  we  are  unable  to  say 
whether  it  belongs  to  the  group  \.\  which  the  male  is  characterized 
by  the  presence  of  a  sexual  mark  or  patch  of  raised  scales  on  the 
upperside  of  the  fore  wing,  as  seen  in  T.philomela  arid  Y.  motschuUkyi^ 
or  whether  it  is,  as  I  supposed,  more  nearly  allied  to  F.  sakra,  in  which 
there  is  no  sexual  mark. 

Of  the  three  forms  now  in  question  from  Burmah,  one  is  what  is 
spoken  of  as  T.  methnra  by  Marshall  and  de  Niccville  in  Butt.  Ind. 
i.  p.  215,  of  which  T.  marshalli,  Butl.,  is  the  cold-weather  form, 
with  minute  ocelli,  and  which  has  been  bred  from  T,  philomela  at 
Calcutta  by  de  Nic6ville  (c/.  J.  A.  S.  B.  Iv.  pt.  ii.  1886,  p.  231). 

The  male  has  a  more  or  less  indistinct  sexual  patch,  which  in 
some  quite  fresh  specimens  is  hardly  if  at  all  visible,  and  which  makes 
me  doubt  the  propriety  of  using  this  as  a  character  on  which  the 
genus  can  be  divided  into  groups  \  The  ocelli  are  constant  in 
number  and  position  but  variable  in  size.  The  underside  is  crossed 
by  three  distinct  bands. 

The  second  form  is  like  it  but  smaller,  with  the  inner  and 
middle  bands  on  the  underside  almost  obsolete,  and  but  for  the 
faintness  or  absence  of  the  sexual  patch  would,  without  any  hesita- 
tion, be  called  F.  philomela. 

The  third  is  much  larger,  with  larger  ocelli,  and  agrees  with  what 
I  spoke  of  as  the  rainy-season  brood  of  F.  methora  in  my  Sikkim  Cata- 
logue, which  1  have  from  Sikkim,  Bhutan,  the  Khasia  and  Naga 
Hills,  except  that  the  underside  is  much  paler  and  the  ocelli  even 
more  prominent,  especially  the  second  one  on  the  hind  wing  above. 
This  is  the  more  remarkable  because  the  specimens  appear  to  have 
been  taken  at  a  time,  March  and  April,  when  the  form  with  minute 

^  Since  writing  thiB  I  have  seen  very  large  numbers  of  Ypthima  in  Mr. 
Leech's  collection  from  China,  which  tend  to  confirm  my  opinion  that  the  so- 
called  sex-mark  is  an  inconstant  character.  Some  of  these  are  Y.  motschulski/i, 
which  normally  has  a  well-defined  sex-mark,  but  in  others  from  the  same 
locality  this  is  faint  or  altogether  wanting,  and  the  variation  in  size  and  in  the 
striation  of  the  underside  is  so  great  that  one  cannot  tell  whether  they  belong 
to  one  or  more  species.  Seasonal  dimorphism  does  not  seem  to  occur  in  China 
in  this  genus  or  in  Mycalesis  to  anything  like  the  same  extent  as  in  India, 
which  is  only  to  be  expected  when  we  know  how  different  are  the  seasons. 
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ocetH  ocmrs  Id  Sikkiin  mid  wben  H  wauld  have  been  expected 
in  BumiBh. 

Tim  last  form  hms  no  trmee  of  a  sexual  p&tcli  or  of  trvosi? 
Ijkands  OD  the  underside,  and  mighl  be  conaidered  a  form  of  T,  st 
au   It   was   by   DobertT*  who  wrote  T.  niktxa  on   the  paper, 
nmnie  beiu^  cousiJered  both  by  de  NkeviUe  aod  myself  as  1 
more  tbitu  a  ^vnouvm  of  Y*  ^akra. 

It  would  appear  from  these  specimens  that  although  ia  Sik! 
whence  we  baTe  much  larger  senes  tnkeu  at  all  seasons,  Vpt) 
f^akra^  mttkota^  aitd  philmnela  are  dislitig;utshed  hj  fairly  ^ 
chflrftcters,  tu  East  Pe^n  the  saaie  charncters  do  not  hold  g< 
aiKl  that  uriiber  the  seximi  patch  Dor  the  stiiatiou  or  bauds  o( 
tiudemde  can  be  relied  on  to  ^'parate  or  mime  them.  I  hope,  1 
ever,  that  by  pointiiis;  out  the  dnffiouUies  wbii^h  arise,  collector 
ditfereiU  parts  of  Burmah  may  be  led  to  take  particular  uoiic 
tbe  species  of  Fpthinta^  and  if  possible  clear  up  the  courusion  wl 
at  ji resent  exists  among  them. 

YlTUIMA   SAJiRA. 

yphlhima  stakra,  iMoore,  Cat-  E*  L  C.  i.  p.  236 ;  Butt.  Ia< 
p.  '2ii'2,  t.  XV ii.  67  6  * 

SpLcimens  of  this,  ^hich  Agree  well  with  tbo^  from  Sikkim  and 
Kh^tsia^,  were  sent  from  the  Naga  Ililla  as  well  as  from  Bernard i 

YlTHJMA   FAX  DOC  VS, 

J'*  pandoeu^t  Moore,  Cat.  E.  L  C.  i,  p,  235  ;  Butt.  Ind*  i-  p,  ! 
y,  {.orticaria^  Bull.  Tr^iUi^.   Liun.  Soc,  2nd   si-r.  ZooL  t,  p. 
(1^79). 

Comiaon  at  Perak  in  January  and  FcbruEkry. 

YrraiMA  .narasingba*    (Plate  XX VII .  tig.  2,  2  .) 

Y.  nurasifit/ha,  Mt>(>re,  Cat.  £.  I.  C,  i.  p.  236 ;  Butln,  Im 
p.  2L'5. 

Taken  by  Doberty  at  Bernard  my  u  in  May. 

The  female,  v^hieli  is  nndescribed,  dilTers  from  the  male  in   bi 
litrgiTt  ol  a  greyer  tint  abave^  and  a  more  greeniah  ihade   on 
unUeriiide.     The  Et nation  of  the  undt*ri3ide  i^  les*^  marked  thar 
Hewitson's  type  specimen. 

I  doubt  the  occurrence  of  this  species  in  Sikkiin,  where  it  has  ni 
been  found  by  any  recent  colleetort  and  believe  that  this  u  the  J 
time  that  it  has  been  found  since  llewitson  described  it*  Doh^ 
supposed  it  to  be  a  new  species  of  Callerebia^  to  which  genu 
seems  to  have  as  nmch  or  more  resemblance  than  to  Ypthima. 

Erites  medura* 

iiippardna  mtdara^  Ilorsf.  Cat.  E>  I«  C.  pt,  li.  L  v.  Bg^  8^  \ 
(1829). 

f  Erites  angulariw,  Moore,  R  Z.  S.  J87H,  p,  82l> ;  Butt,  liid 
p.  i3G,  t.  xvj,  50  J. 

Numeroo£  specimens  were  sent  by  Doherty  from  Baac  Pi^^gn,  tul 
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At  about  1500  feet,  of  which  several  females  and  one  male  were 
bj  him  supposed  to  he,  and  marked  as,  a  distinct  species.  These  cor- 
respond to  the  female  taken  in  the  Thoungveen  forests  by  Major 
Bingham  and  described  by  Marshall  and  de  Nic^ville,  Butt.  Ind.  i. 
p.  237,  as  nearer  to  E,  medura  of  Java  than  to  E.  angularis. 

After  examining  the  series  closely  and  comparing  them  with  one 
Javan  specimen,  I  do  not  see  how  to  separate  the  two  species,  for, 
thongh  in  the  supposed  new  species  the  ocelli  on  the  upperside  of  the 
hind  wing  are  much  larger  than  in  the  other  form  from  the  same 
locality,  whilst  on  the  underside  both  the  ocelli  and  the  bands  are 
almost  obsolete,  I  am  rather  inclined  to  suspect  seasonal  dimorphism, 
and  to  think  that  this  form  is  the  last  of  the  first  brood,  and  the 
others,  among  which  males  are  far  more  numerous,  are  the  first  of  a 
second  brood.  In  the  Javan  specimen  we  have  the  hind  wing  like  one 
form  below  and  the  other  above.  Further  observations  are  requisite 
in  order  to  decide  the  question. 

Callkrebia  orixa. 

C.  orixay  Moore,  P.  Z.  S.  1872,  p.  555 ;  Butt.  Ind.  i.  p.  245. 

Erebia  polyphemus,  Oberthiir,  £t.  £nt.  ii.  p.  33,  t  ii.  2(5*  (1876). 

Several  specimens  from  the  Naga  Hills  agree  with  those  I  took  in 
the  Khasias,  and  cannot  be  separated  from  Chinese  examples,  of 
which  I  hare  two  from  near  Ichang,  two  from  Ta-tsien-lo,  and  one 
from  Moupin.  The  female,  which  is  undescribed,  does  not  difiVr 
from  the  male  except  in  being  slightly  paler  in  colour. 

CyLLOGSNES  JANETiB. 

C.janetay  de  Nic^v.  P.  Z.  S.  1887,  p.  453. 
A  single  male  was  taken  by  Dokerty  in  the  Naga  Hills,  and  agrees 
with  a  specimen  from  Bhutan  in  my  collection. 

Eltmnias  penanga. 

Melanitis  penanga,  Westw.  Gen.  D.  L.  ii.  p.  405. 
E.  penangOj  Butt.  Ind.  i.  p.  269. 

One  specimen  was  sent  from  the  low  country  of  East  Pegu, 
another  from  Perak. 

Elymnias  obnubila. 
E.  obnubila.  Marsh.  Butt.  Ind.  i.  p.  272. 

Rare  in  the  Karen  Hills  at  about  2000  feet  in  April ;  Doherty 
says  that  he  has  also  taken  it  west  of  Bassein. 

Eltmnias  feali. 

Elymnias peaU,  Wood-Mason,  Ann.  Nat<  Hist.  ser.  5,  xi.  p.  62,  t.  ii. 
(1883). 
Dfetis  ptali.  Butt.  Ind.  i.  p.  276. 

A  single  specimen  of  this  distinct  species  was  taken  at  Margharita 
in  May. 


in 
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AManifis  ptiiaa,  Westw.  Geti.  D,  L,  ii,  p.  405ir 

Bijcta  pointi.  Butt,  IiaK  i.  p.  277. 

Two  sjicciTnens  from  the  KwreTi  OUls  tflken  at  4000  Teet. 

TboQ^U  Marsliall  nud  de  Nk-6viUe  have  ftdopted  Butler's  ^em 
Dyeiia  m  tliuir  boi^k,  their  rt^iimrkjs  show  thjit  they  da  not  lielieve 
tn  he  A  nntiiral  anef  and  my  mvn  obaerrutiotis  so  ffir  a«  lli^y  gtl  leu 
ine  to  ihi.'  tuiiie  o^titiiuu. 

Suhfu  ni  il  V  M  r)  r  i:  Et  i  N  /£, 

Zl^UiCIDlA  A3METHVSTL1SS. 

Z,  antflhtj^tiis,  Buth  P.  Z,  S.  18(>:>,  p.  tS5;  Dist.  Ehop,  Mi 
p.  72,  u  vii.  1  t;,  2  ?. 

^.  n?fl,*orti,  Moore,  P,  Z.  S.  187S,  p.  826;  Butt.  Ind,  u  p.  28fi* 

SeviTnl  sjKcimpns  of  both  sexes  yiet^  taken  nt  the  foot  of'  tl 
KnreiL  Hills  hv  Doliorly  in  March  and  April,  which  agree  with 
mnie  lifitn  IVrak. 

I  am  un^thltf  fmni  these  specin^ens  to  see  bow  Z.  maaani  difTi' 
from  ^.  ftmef/fjjstwji,  lo  ^vhich  both  Distant  And  de  Nictirille  consid 
it  cloN^i'Iy  allit'd,  I  have  another  maie  from  Bonaeo  which  is  identic 
with  the  Biinnt^se  jspfcies. 

ZevxiniA  AuiiKLtvs. 

Pfip.  nurflius^  Oram,  Fap.  Ex.  li.  p.  1  tO,  t,  168.  A,  B. 
Ztttxidia  aurelws^  Diat.  Rhop.  Mah  p,   V2h^  t.  rixvii,  fig,  1   <S 
A  >ui.l:1o  mah^  of  this  fine  species  scut  from  Perak  by  Dolier 
xv^is  un(tjrtQiiatilv  inncti  diiniaKed. 


UU,  XIX,  p.  175  (1847)  i  Bu 

iii.  p.  4U\  (18(i:>)  j  Butt,  lud, 


A  M  AT  ti  U  S 1 A   A  M  YTH  AON  * 

A^  (itHiiilawftj  Diiubl.  Ann.  Nat 
Iiid.  i,  p^2!U. 

?  J.  portheixsy   Feld.  Beise  Nov 

p.  2y:i,  fig. 

?.-*,  w€.shvGot/i,  Butl  Eut.  Mo.  Mag.  vi,  p.  5fi  (1860);  Bu 
lod.  i.  p*  292. 

I  received  tliree  males  and  a  female  of  this  species  tak^n  at  t 
foot  of  the  Karen  Hiils  by  Doherly,  which  agree  with  oive  frt 
Sikkim  iii  IVIr.  GodnJau's  cnllection»  identified  by  iiim  with  A.  pt 
{fieySf  also  with  a  pair  taken  by  Major  Bingham  ia  Tena«*serim 
my  cf^lketion,  I  agree  with  the  authors  of  the  *  Butte rtlic» 
India  *  in  t] linking  that  only  one  species  is  represented  by  the  thi 
names  given  above, 

Entspe  eutbvmius, 

JdofittM  euthtj^inm^  DouUt.  Ami,  Nat*  Hist*  x^L  p.  1/9  (1^45), 

Bniape  euih^mius,  Bntt,  lod,  \,  p.  ."^OO, 

Seems  to  lie  very  eornmou  in  t!ie  Karen  Hills  At  ]  MK^-IWIO  <f« 
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£ni$pe  CYCNUS. 

E.  cf/cnus,  Wej^tw.  Gen.  D.  L.  ii.  p.  330  ;  Butt.  Ind.  i.  p.  301. 
Tiiken  bv  Doherty  in  the  Naga  Hilis  at  low  elevations,  and  also  at 
Bernardmyo. 

i£MONA  LENA. 

jE.  Jena,  Atkinson,  P.  Z.  S.  1871,  p.  215,  t.  xii.  1  d  ;  Butt.  Ind. 
i.  p.  302. 

A  single  male  taken  by  Doherty  in  the  Karen  Hills  at  2000  feet. 
It  also  occurs  near  Bernardmyo  in  Upper  Burmah. 

Thaumantis  diores. 

T,  diores,  Doubl.  Ann.  Nat.  Hist.  xvi.  p.  234  (1 845)  ;  Butt.  Ind.  i. 
p.  304. 

T.  ramdeo,  Moore,  Cat.  E.  I.  C.  i.  p.  215 ;  Butt.  Ind.  i.  p.  305. 
Occurs,  but  not  abundantly,  in  the  Karen  Hills. 

Thaumantis  lucipor. 

r.  ludpor,  Westw.  Gen.  D.  L.  ii.  p.  337  (1851)  ;  Dist.  Rhop.  Mai. 
p.  77,  f.  ix.  8  d,9  $. 

A  few  specimens  in  bad  order  from  Ferak. 

Thaumantis  noureddin. 

T.  noureddm,  Westw.  1.  c. ;  Dist.  Rhop.  Mai.  p.  78,  t.  vii.  3  ^ , 
t.  ix.  7  ?  . 
Also  sent  from  Perak  by  Doherty. 

Thaumantis  pseudaliris. 

T.  pseudaiiris,  Butl.  Jonrn.  Linn.  Soc.  vol.  xiii.  p.  115  (1877)  ; 
Butt.  Ind.  i.  p.  307  ;  Dist.  Rhop.  Mai.  p.  79,  t.  viii.  3  S- 

Seems  to  be  not  rare  at  the  foot  of  the  Karen  Hills,  whence 
Doherty  took  several  specimens  in  fresh  condition.  All  these  agree 
with  the  specimens  taken  by  Major  Bingham  in  Tenaaserim,  and 
differ  slightly  from  the  type  from  Malacca  in  the  British  Museum, 
which  has  the  band  of  the  fore  wing  rather  shorter  and  narrower  than 
my  specimens. 

StICTOPHTHALMA  LOUISA. 

Thauiiutntis  louisa,  Wood-Mason,  J.  A.  S.  B.  xlvii.  pt»  ii.  p.  175 
(IS7S). 

Stictophthalma  louisa^  Butt.  Ind.  i.  p.  31 1. 

This  species,  which  was  hitherto  only  known  in  Europe  from  the 
few  specimens  taken  in  the  Thoungyeen  Valley  by  Major  Bingham, 
seems  to  be  very  numerous  at  the  foot  of  the  Karen  Hills,  where 
Doherty  took  many  males,  but  only  two  or  three  females,  in  March 
and  April.  •  They  do  not  vary  appreciably,  and  in  colour  are  just 
halfway  between  8,  camadeva  and  S,  hawqua,  but  perfectly  distinct 
from  both. 
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Cl.EROME  GRACILIS, 

C.  f/raeitis,  Bull  Ann.  Nat,  Hist.  aer.  3,  xx.  p.  401  (1867)  i  Dia 
Ilhop,  Ma!,  p.  81,  L  viii»  1  <?. 

A  f^nod  spedes,  of  which  four  males  and  two  tenmles  were  sei 
fro  in  Pernk  hy  Dohorty,  The  Jcrim]e,  which  wns  unknown  to  l>i 
tant,  differs  only  in  the  »hapc  of  the  wings. 

Clkkome  -\RC*^StL4trs, 

C.  arcexiimjs,  Fahr ;  Butt,  Ind.  i*  p,  313. 

Aliao  taken  at  Fernk  hy  Dohertv,  ami  constantly  diatuict  fr«* 

the  last,  which  is  si*ialler  nud  of  a  tJitfereut  colour  below* 

Melanocyma  favnula- 

Chrome  faunuU,  Wcstw,  Gen.  D,  L.  ii.  p.  334,  t.  54.  1  $  (185r 
Dbt,  Uhop.  MflU  p.  HI,  t.  viiL  2  $. 

Cierome  {Mefnuocymu)  faunula^  Wcstw.  Trans.  Eat,  Soc.  n.  s.  i 
p.  USii,  I.  21.  2  9   (18aS). 

A   ^ood   gmes  of   this  fine   species  were   sent    frotn    Pemk    \ 
Boherty.      As  the  male  does  not  seem  to   have  been  described, 
may  note  that  it  has  n  Durious  se;£ual  character  in  the  ihapc^  of 
Lirp;e  tufi  of  grey  hairs  between  the  auh median  and  iDterusl   ra 
of  the  hitvd  i^iiig  near  tlie  anal  angle.     The  same  tuft  exists^  but 
n  much  h'ss  devehiped  form,  in  the  male  tyi*  Clerawe  aMsama^  Westv 
and  seems  to  have  been  overlooked  in  the  '  Butterflies  of  India' 
wf*ll  hs  by  Westwood^  thongh  it  has  been  retnarked  as  occurring 
S^onlhuttrnia  hnnris.     On  (his  account  and  on  account  of  its  yt 
ditfervtit  appearance  frnm  anv  other  of  the  genus  Cierome  known 
me,  I  think  West  wood's  genus  should  be  adopted* 

XA^THOT.«Nl\  Dusinis. 

Vlerome  {XanthoirFniu)  busiris^  Westw.  Trans*  Ent.  Soc*  tj*  a.  S 
p*  187  (1858), 

XaRtholttniti  huAiris^  Dist.  Rhop-  MaL  p*  82,  U  W  fig*  7  ;  Bul 
Ind.  i*  p.  284. 

A  [Jair  sent  frotn  Perak  by  Dolierty. 

EURYTELA  HOR^FIELDII. 

E,  fwrsfieldii,  Bdv.  Faun.   Ent.  Mad.  p*  54,  $  ;  Butt  InJ* 
p.  12,  t,  xviih  09- 

Two  males  were  sent  from  the  Kftreo  Hills  hy  Doberty,  and 
have  another  from  Singmo  in  the  Shan  States  taken  hy  Dr,  Mander 

EURYTELA  CA5TELNAUI* 

E.  €a$feinaui,  Feld.  Wien.  eat.  Mon*  h\  p.  40 J  (I860);  Rci 
Not.  t,  61.  figa.  5,  6. 

Seems  not  common  at  Perak »  as  Dohertv  nent  four  male«  onl 
but  no  female*  They  are  somewhat  larger  than,  but  otherwise  i4^\ 
tJcal  with,  a  specimen  from  Borneo. 
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Terinos  ROBERTSIA. 

T.  roberisia,  Butl.  Aon.  Nat.  Hist.  ser.  3,  xx.  p.  399,  t.  viii.  2-4 
(1867). 
SeTeral  pairs  of  this  pretty  species  from  Perak. 

Terinos  Clarissa. 

?  T.  Clarissa,  Bdv.  Sp.  Gen.  i.  t.  ix.  4  (1836) ;  Butt.  Ind.  ii.  p.  39, 
t.  xxiiu  101  d. 

?  T.  ieuthroM,  Hew.  P.  Z.  S.  1862,  p.  89  ;  Dist.  Rhop.  Mai.  p.  183, 
tx.  6  d. 

A  single  male  from  Perak  agrees  with  de  Nic^ville's  figure  of  a 
TeDssserim  specimen  except  in  wanting  the  white  spot  on  the  under- 
side and  having  the  velvety  patch  of  fore  wing  rather  larger.  It 
agrees  even  better  with  Distant's  plate  of  T,  teuthras,  but  without 
seeing  a  series  I  am  not  able  to  say  whether  there  are  two  species 
or  not.  A  Bornean  specimen  in  my  collection  has  the  ochreous 
border  of  the  hind  wing  very  much  larger  and  brighter  than  the 
Perak  one. 

SnBOCHioNA  NiCEA,  var. 

Adolias  nicea,  Gray,  Lep.  Nepal,  p.  13,  t.  xii.  1  (1846). 

Stibochiona  nieea^  Butt.  Ind.  ii.  p.  120,  t.  xix.  81  c^  • 

Doherty  sent  four  males  and  one  female  from  the  Karen  Hills 
tiken  at  about  4000  feet,  of  which  one  was  marked  by  him  *'  new 
ip.,''  and  which  at  first  sight  seem  very  different  from  S.  nicea  and 
nearer  to  the  Javan  S,  coresia.  They  are  small,  with  a  broader  white 
border  to  the  hind  wings  than  is  found  in  Indian  specimens  and  a 
second  blue  line  inside  this  border.  I  have,  however,  females  from 
Bhntan  and  Kbasia  which  are  nearly  the  same,  and  therefore  doubt 
the  propriety  of  separating  them.  No  species  of  this  genus  is  re- 
corded by  Distant  from  the  Malay  Peninsula.  Mr.  Doherty  calls 
ittentioD  to  the  hairy  eyes  in  this  genus,  which  he  says  is  its  most 
remarkable  feature. 

Hblcyra  hemina. 

B.  hemina,  Hew.  Trans.  Ent.  Soc.  ser.  3,  ii.  p.  245,  t.  xv.  1 
(1864) ;  Butt.  Ind.  ii.  p.  45,  t.  xix.  83  d- 

One  male  from  the  Naga  Hills  and  four  from  the  Ruby-Mine  dis- 
trict, taken  in  June. 

*  SePBISA  CHANDRA. 

CastaUa  chandra,  Moore,  Cat.  E.  I.  C.  p.  200,  t.  vi.a.  4. 

Sepkisa  chandra.  Butt.  Ind.  ii.  p.  46. 

Two  miles  from  the  Naga  Hills  agree  with  Sikkim  specimens. 

ApaTDRA  ULUPl. 

A.  ulttpi,  Doh.  J.  A.  S.  B.  1889,  p.  125,  t.  x.  fig.  2  d. 

One  of  the  types  of  this  very  distinct  species  was  sent  by  Doherty 
from  Margharita  and  is  in  my  collection. 
Prpc  Zool.  Soc— 1891,  No.  XVIII.  18 
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ClRliaoCtlROA  BAJADETA. 

C,  hojadetc,  Moore,  Cat,  E,  I.  C,  p,  150,  t>  iiL  a,  3  (IB57> 
Twn  specimens  from   Perak  ag;ree  ^ith  a  SamftirAfi  one 

Callection. 

ClRRHOCHKOA  OtllSSA* 

C.  oH»ia,  Feld.  Wien,  eiiL  Mm.  it.  p,  399  (1860)  ;  Rrf* 

A  few  ei ampler  of  thb  distinct  species  from  Perak. 
Neptis  din  ding  a* 

?  X  dlrtdififfa,  Butl,  Trans,  Linn.  Snc,»  2nd  ser.  ZooL  L  p 
t.  fiS.  fi  (lS7y) ;  Dkt.  Rbop,  MaL  p,  151,  t.  i?ii.  5  $  ;  But 
ii.  p.  80, 

1  hflve  a  pair  from  the  fuot  of  the  Karen  Hills,  of  wbli 
ft'Uinle  agrees  with  Distaut*s  plate ;  tKe  male  is  much  imallcr,  a 
tiu^  outer  fulvous  line  on  the  hitid  wln^  almcyst  ahsent,  whil 
i^ptciintn  from  Mouhnein,  from  whence  the  typecanie^  it  is  quit 
and  the  markings  of  the  underside  are  much  more  diffuse.  ] 
specimen  also  the  orange  hand  on  fore  wing  above  extends  be) 
inedinn  nervure, 

1  hnve  another  specimen  from  BemardTHTO^  and  one 
Py any o ling  in  the  Shan  Hills  collected  bj  Dr,  Manders^ 
agree  above  wiih  the  Karen-Hill  icKiiale,  but  are  much  paler 
ami  liRve  the  markings  partly  obsolete. 

After  studying  de  Sieevi lie's  key  to  tbis  genua  in  the 
vol.  of  the  *  Butteifbesof  India/  1  am  inctiued  to  tbink  that  £ 
tlie  elm  meters  Ui^ed  by  him  are  too  variable  to  be  relied  on,  ai 
there  are  not  nearly  !*o  many  species  of  Nepih  as  he  allows 
group  requires  to  be  studied  with  much  larger  material  tl 
possessed,  and  the  actual  types  would  then  be  of  very  little  i 
ance,  as  they  represent  individuals  rather  than  species. 

Neptis  rauiia, 

JV^  f^adha,  Moure,  Cat,  E.  1.  C.  i,  p.  1C6,  t,  iv.  a.  Bg.  4  ; 
Ind.  ii.  p.  84. 

A  single  male,  Tcry  prile  in  colour,  from  Bemardmjo,  and 
three  more  from  the  Na^a  UilU  at  60U0  tect, 

Neptis  miab. 

iV.  rniah^  Moore,  L  e.  p*  16  K  t.  iv.  a.  fig.  1  ;  Butt.  tnd.  ii 

Occurs  in  the  Naca  and  Karen  Hills,  and  seems  to  vary 
deal  iti  the  breadlh  and  po^iitiim  of  the  bnnds  of  the  bind  ^ 
siTfgle  male  from  Perak  has  much  less  of  the  purpUsb  colaiif 
and  may  be  another  species* 

Keptis  ANANTA- 

i\^  anania^  Moore,  L  c.  p.  1 66,  t.  iv.  a.  ^^,  3  ;  Butt,  lod.  ii 

Occurs  in  the  Naga  and  Karen  Hills  at  4000-6000  ft*eL 
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NEPTIt  ANJANA. 

X,  ^njana^   Moore,  Trans.  Etit.  Soc.  1861,  p.  309  ;  Butt.  Ind.  ii. 

This  speciea  sec^ns  common  in  the  Karen  Hills  at  4000-5000  feet. 
A  single  Bpecimeti  was  also  sent  from  Perak  by  Dobertj. 

Nkftis  cartica,  var,  uurmana. 

X  cartica,  Moore,  P,  Z.  S.  1872,  p.  562  ;  Batt.  Ind.  ii.  p.  89. 

N,  burmana,  de  Nice?.  Butt.  Ind.  ii.  p.  89  (1886). 

A  single  female,  which  I  can  only  refer  to  this  species,  was  taken 
b?  Doherty  in  the  Rareii  Hills.  It  differs  from  females  of  N.  cartica 
fmtn  Sikkim  in  the  points  mentioned  by  de  Nic^ville,  except  in  the 
hind  wing  betow^  and  i^  not,  in  my  opinion,  specifically  distinct  from 
Uuit  Apecies,  though  more  specimens  are  necessary  to  decide  the 
<}aestkia. 

Neftis  AMI} a,  var.  carticoides. 

K.  amha^  Moore,  P,  Z.  S.  1858,  p.  7,  t.  xlix.  4 ;  Butt.  Ind.  ii. 
p.  B8. 

N.  cariicoiUeM,  Moore,  Trans.  Ent.  Soc.  1881,  p.  309  ;  Butt.  Ind. 
ii.  p.  90. 

SereTAl  specimens  from  the  Karen  Hills,  taken  at  4000-5000  feet, 
tptt  with  Sikkim  examples  in  my  collection,  but  are  somewhat 
Urger.  I  think  that  this  form  is  much  nearer  to  amba  of  the  N.W. 
Himalayas  than  to  cartica^  and  is  hardly  separable  from  it.  De 
Nic6ville  says  the  markings  of  earticoides  are  narrower  and  tinged 
wifh  fulij^itmu<!p  but  I  dud  considerable  variation  in  both  respects  in 
an^  and  the  range  of  the  species  appears  to  be  continuous. 

Neptis  xata* 

y.  naia,  Moore,  Cat.  E.  I.  C.  i.  p.  168,  t.  ir.  a.  fig.  6  ;  Butt.  Ind. 
E  p.  100. 

fX  kAttmana,  Moore,  P.  Z.  S.  1872,  p.  562,  t.  xxxii.  7;  Butt. 
Ind.  ii.  p,  100. 

A  siii^te  female  from  the  Karen  Hills  agrees  with  the  plate  and 
dfscription  of  nata  very  fairly  and  with  a  specimen  from  Moulniein 
Uk^n  by  Major  AJamson.  Another  specimen  from  him,  marked 
'*  Akyab,  March  *S3,  rare,"  is  intermediate  between  nata  and  khasi- 
^*B,  of  which  E  have  two  specimens,  taken  by  Doherty  in  the 
Dhansiri  valley  of  Upper  Assam. 

Nims  duryodana* 

iV.  duiyodana,  Moore,  P.  Z.  S.  1858,  p.  10,  t.  xlix.  8 ;  Butt.  Ind. 
lip.  10  L 

8*ems  common  at  Perak.  Very  like  the  last  above,  but  distin* 
p^hid  by  the  basal  band  of  hind  wing  below  being  double  instead  of 
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Neptis  eurynome. 


Limenitis  eurynome,  Westw.,  Don.  Ins.  China,  p.  66,  t.  xjxv 

Neptis  varmona,  Moore,  P.  Z.  S.  18/2,  p.  561 ;  Butt.  Ind.i 
et  seq. 

I  am  unable  to  separate  the  numerous  forms  of  this  ver} 
ranging  species,  which  have  been  described  by  Moore  as  di 
adaroy  meetana,  and  kamarupa,  by  Butler  as  sunnhoei,  eurymei 
tnamaja,  and  which  are  described  and  compared  as  far  as  poss 
de  Nic^ville,  who  appears  to  take  much  the  same  view  as  I  d( 

If  the  South- Indian  form  descriiied  as  varmona  be  compare 
with  the  Chinese  form  called  by  Westwood  eurynome,  it  mig] 
haps  be  separated  ;  but  on  bringing  together  a  very  large  sc 
nearly  100  specimens  from  all  parts  of  India,  China,  and  Bi 
I  can  find  no  reason  for  doing  so,  and  think  that  they  may  I 
sidered  as  the  tropical  form  of  N,  aceris,  which  occurs  in  I 
Amur-land,  and  Japan,  from  which  they  are  principally  disting 
by  the  yellower  colour  of  the  underside.  N,  aceris  is  represe 
the  Himalayas  by  N,  mahendra^  which  I  should  consider  id 
with  it.  L.  eurynome  seems  common  everywhere,  and  was  ta 
Doherty  in  the  Naga  and  Karen  Hills  and  at  Perak. 

Neptis  nandina. 

N,  nandina,  Moore,  Cat.  E.  I.  C.  i.  p.  1 68,  t.  iv.  a.  7 ;  But 
ii.  p.  104. 

This  species  seems  fairly  distinct  though  nearly  allied  to  N,  i 
de  Nic^ville  says  that  it  may  be  recognized  by  the  sudden  wi 
out  at  the  costa  of  the  discal  band  on  underside  of  hind  wing. 
I  6nd  to  be  hardly  the  case  iu  my  series.  I  should  say  rath< 
the  band  becomes  gradually  broader  in  nine  cases  out  of  ten.  I  r 
specimens  from  Bernardmyo  and  the  Karen  Hills,  where  it  sc 
be  fairly  common.  Neptis  clinia  of  Moore,  vaguely  recorder 
Bengal  and  Siam,  may,  I  think,  be  dropped  from  the  Indian 
a  form  which  cannot  be  identified. 

Penthema  darlisa. 

P.  darlisa,  Moore,  P.  Z.  S.  1878.  p.  829  ;  Butt.  Ind.  ii.  p. 

Two  or  three  in  bad  condition  from  the  foot  of  the  Karen  ] 

Limenitis  zayla. 

i.  zayla,  Doubl.  &  Hew.  Gen.  D.  Lep.  t.  xxxv.  4 ;  Butt,  j 
p.  1.59. 

Not  a  rare  species  in  the  Naga  Hills,  and  does  not  diffei 
Sikkim  specimens. 

Limenitis  dudu. 

L.  dudu,  Westw.  Gen.  D.  Lep.  ii.  p.  2/6  (18.00)  ;  Butt.  1 
p.  159. 

Also  found  in  the  Na^a  Hills. 
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LlMENlTlS  DANAVA. 

L  danava,  Moore,  Cat.  E.  I.  C.  p.  180,  t.  vi.  a.  2  ;  Butt.  lud.  ii. 
p.  157. 

Less  common  than  the  last  two  in  the  Na$[a  Hills ;  a  female  from 
there  is  darker  in  colour  than  others  from  Sikkim  and  Landour. 

Athtma  kanwa. 

A,  kanwa,  Moore,  P.  Z.  S.  1858,  p.  17,  t.  li.  fig.  2  ;  Butt.  Ind. 
ii.  p.  169. 

Sereral  males  of  this  were  taken  in  the  Karen  Hills  at  4000-5000 
feet. 

Athyma  pravara. 

A.  pravaroj  Moore,  Cat.  E.  I.  C.  p.  173,  t.  v. «.  4 ;  Butt.  Ind.  ii. 
p.  170. 

Sent  bj  Doherty  from  Margharita  and  the  Karen  Hills. 

Athyma  mahssa,  var.  ranoa. 

A.  ranga,  Moore,  Cat.  E.  I.  C.  p.  175,  t.  v.  a.  6  ;  Butt.  Ind.  ii. 
p.  172. 

A  single  specimen  of  this,  which  I  consider  to  he  a  form  ofmahesoy 
taken  in  !^larch  in  the  Karen  Hills. 

Athyma  opalina,  var.  orientalis. 

A.  orientalis,  Elwes,  Trans.  Eat.  Soc.  1888,  p.  354,  t.  ix.  iig.  4  (^  . 

Males  of  this  from  the  Naga  Hills  are  exactly  like  those  from 
Sikkim,  Bhutan,  and  Khasia,  which  I  called  orientalis,  but  two  from 
the  Karen  Hills  are  nearer  to  the  typical  opalina.  This  inclines  me 
to  think  that  the  race  is  not  so  constant  as  I  supposed,  and  I  there- 
fore drop  the  name  as  a  specific  one. 

Nkurosigma  doublsdayi,  Yar.  ?    (Plate  XXVII.  fig.  7, 6 .) 

Acontia  doubledaii,  Westw.  Cab.  Or.  Ent.  p.  7^,  t.  xxxvii.  4  2 
(1848). 

Adoliassiva,  Westw.  Gen.  D.  Lep.  ii.  p.  291  (1850). 

Neurosigma  siva.  Butt.  Ind.  ii.  p.  151,  t.  xix.  fig.  80  6. 

Seems  common  in  the  Karen  Hills  at  4000-5000  feet ;  but  males 
only  were  senU 

These  are  perfectly  distinct  from  the  same  sex  of  the  form  found 
in  Sikkim,  Bhutan,  and  Kha.«ia,  having  the  rufous  colour  confined 
to  the  base  of  the  fore  wing  only,  and  not  spread  over  the  greater 
ptrt  of  the  fore  and  inner  half  of  the  hind  wing  as  in  Sikkim.  In 
fsct  they  resemble  Westwood's  figure,  which  represents  a  female 
from  the  Khasia  Hills,  except  in  the  absence  of  a  yellow  dash  near 
the  base  of  the  hind  wing.  I  have  a  specimen  collected  by  Doherty 
io  the  Chittagong  Hills,  which  is  like  the  Sikkim  form. 

If,  therefore,  the  female  from  the  Karen  Hills  proves  diflferent  from 
tKe  Sikkim  and  Khasia  one,  I  should  have  no  hesitation  in  naming 
this  form  as  distinct ;  at  present,  however,  we  may  only  have  a  case 
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of  n^ale  diniorpliigm  iu  which  the  Tnale  and  female  &re  differeni 

some  localities  and  rei^emble  each  other  in  others. 

I'wo  11  a  rues  also  oxi^t,  of  which  slva  h  the  one  most  generally  ui 
though  doyltfd(rifihR9]yr\oni\\  Itisa  curious  faetthattheestrerr 
rare  ftumlt?  ses  should  have  first  been  Bent  to  Englandj  wlul 
huvir  tiev'er  been  able  to  procure  one,  and  de  Niceville  had  n( 
seen  one  when  the  second  volume  of  bis  book  was  piildished* 
sjiocimen  in  Mr.  Crowley's  collection,  however,  is  exactly  like 
plate  of  ^'1.  doub/edtt^L 

LlMENlTlS  AUSTENIA. 

Lc&adea  ausienra,  Moore,  P.  Z.  S.  1 872,  p.  560,  t.  xx%\u  ftg. 

Limenilis  austenia^  Butt-  Iiid.  ii.  p.  157. 

Four  njales  and  a  female  of  this  rare  species  wcTe  taken  at  M 
hflriTa  m  May  188fJ  by  Doherty,  Accordiitg  to  his  observationa 
a  iow-couutry  specici^. 

EUTBALIA  TAOOAXA. 

JdoUm  (moana,  Moure,  P.  Z.  S.  1678,  p.  831  ;  Bult,  Illd 
p.  197. 

Seems  abundant   in  the  Karen  Hilla  at  4000-5000  feet,    but 
males  ^lere  sent  by  Dt^ierty.     The  female  remains  und escribed, 
jiioiiahly  does  not  ditVer  materially  'rom  the  male. 

There  is  some  variation  in  the  small  i^pots  near  middle  of  the 
marojin  of  fore  win^  above.     Nornmlly  there  are  two»  but  in  t 
specimens  one  or  hrjih  are  wanting.     On  the  hind  wing  abcivt 
two  uppermost  ^spots  are  present,  but  of  the  lower  ones  one  or 
are  Eomeiirnes  absent.     ThL*  ground-col  our  of  the  underside  is  ] 
thnn  in  any  other  of  the  group. 

This  is  nearly  allied  to  E.  cofi/ucitts  of  West  wood,  from  Chii 
ii|pec:es  which  1  have  not  been  able  to  examine. 

EUTBALIA  \AHA\ANA. 

E.  narayami,  Grose  Smith,  Rhop,  Ex*  pt*xv,  p.  6,  t,  ii.  4,  5  f  U 
1  have  two  nmles  from  the  Naga  Hills  differing  from  each  < 
aii  well  as  frnni  E.  nam.  One  of  them  is  the  same  as  the  forn 
scrthf^d  frtnn  the  Huby  Mtnes  as  A\  narayana,  the  other  is  more 
L\  iva,  Mi^ore.  I  am  not  able  to  say  without  seeing  more  sped] 
from  difl'erent  localities  whether  this  should  be  considered  & 
iijiecies  or  not. 

EuTHALiA  NAKA,  van 

?  Adoliaa  tiara,  Moore,  Trans,   Ent*   Soc.   n*  *,  v,  p.  7S,  t, 

E.  naru,  Butt.  Ind.  ii.  p.  197* 

Two  males  sent  from  the  Naga  Hills  by  Doherty  diffVr  from  a 
from  Sikkimand  others  from  Kbasia  in  having  the  spots  in  the 
of  fore  wing  of  a  greenish  rather  thaji  a  bluish  shade.     Th(*  mn 
tjpotfi  on  hind  wing  beh>w  are  rounder  and  arranged  in  a  mon;  cu 
line  than  iu  nnra. 
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EUTHALIA  ANYTB. 

Adoiiasanyte,  Hew.  Ex.  Butt.  iii.  Adol.  t.  ii.  5  (1862). 

E.  anyte,  Batt.  Ind.  ii.  p.  198. 

Occurs  in  the  Naga  Hills,  whence  I  have  what  I  take  to  he  the 
Qodescrihed  female  of  this  species.  I  had  it  as  well  from  Bhutan  and 
Sikkim,  hut  had  confused  it  with  E.  nara,  to  which  it  hears  a  close 
resemblance.  It  may,  howerer,  he  distinguished  hy  the  colour  of 
the  underside,  which  is  of  a  paler  green,  hy  the  position  and  shape 
of  the  band  of  spots  on  hind  wing  helow,  which  corresponds  much 
better  with  that  of  the  male  E.  anyte  than  with  E,  nara^  and  hy  the 
imaller  size  and  rather  different  shape  of  the  markings  at  base  of 
hind  wings  below.  In  the  female  from  Naga  Hills  the  hand  helow 
is  much  shorter  than  in  the  Bhutan  and  Sikkim  females,  and  the 
corresponding  spots  above  are  absent.  In  the  male  these  white  spots 
take  the  form  of  a  yellowish  patch,  varying  in  size  but  larger  than 
in  the  female.  The  fact  that  this  female  has  come  with  the  male 
axyte  from  no  less  than  three  localities  seems  to  me  to  confirm  my 
opinion  \ 

EdTHALIA  FRAN  CI  JC. 

Adolias /rancia,  Gray,  Lep.  Nepal^  p.  12,  t.  xiv. 

E./randa:,  Butt.  Ind.  ii.  p.  202. 

Occurs  in  the  Naga  and  Karen  Hills  and  at  Bemardmyo.  The 
specimens  vary  here  as  elsewhere  in  the  breadth  of  the  white  bands 
and  slightly  in  the  tint  of  the  npperside,  hut  afler  comparing  a 
large  series  I  do  not  think  any  local  races  can  he  recognized. 

EUTHAUA  8ATROPACES. 

Adolias  satropaces.  Hew.  £nt.  Mo.  Mag.  xiii.  p.  150  (1876). 
E.  Matropaces,  Butt.  Ind.  ii.  p.  206. 
Occurs  in  the  Karen  Hills. 

?EUTHAL1A  BIPUNCTATA,  Var. 

tAdolia$  bipunctata,  Snell.  v.  Voll.  Tijd.  But.  v.  p.  191,  t.  10.  4 
(1862). 

A  single  male  from  Perak  is  unlike  anything  described  hy  Distant 
or  de  Nic^ville,  and  is  nearest  to  one  from  Padang  in  Sumatra  which 
if  named  bipunctata  by  Moore.  I  have  not  the  original  description 
to  refer  to,  bnt  the  species  is  nearest  to  E,  keaava  and  differs  from  it 
in  its  smaller  size,  brighter  blue  border  to  the  hind  wings,  and  beneath 
in  havmg  a  series  of  small  pale  bluish  spots  near  the  apex  of  fore 
wing,  which  in  the  Suroatran  specimen  are  abo  obsolete. 

*  ffinoe  writiog  this  I  have  seen  in  Mr.  Leech's  oollection  larse  numbers  of 
«D  inwct  ^m  Weetem  China,  deacribed  by  him  as  E,  omei,  which  evidentlj 
itDrwenti  E.  anyte  in  China ;  the  male  has  the  upper  part  of  the  hind  wing 
;«IlowiBb;  the  female,  which  lie  had  described  as  a  different  species,  is  almost 
e\ietly  nmilarto  the  female  ofE.  anyte  from  Sikkim,  and  confirms  the  opinion  I 
h»Tc  expressed  aboTe. 
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tEuTHALIA  ALPHEDA. 

!  N^fmphaVu  afpkeda,  Godt>  Hoc.  Uhh.  ii.  p.  381(182$). 

Euthalta  a/pheda^  Butt>  lad.  \l  p.  213. 

t  Adoliat  purta,  Moore,  CrL  £.  L  C.  p,  185. 

Euthaim  parta^  Di^L  Rhop*  MaL  p.  437*  t*  xxxriu  7  ^  * 

1  receiTed  from  the  Kitren  IliUs  many  examples  of  a  •pc'ciet  wl 
tiatite  aiphrda  trith  doobl,  as  the  tvpe  of  Godart  is  not  availabli 
it  i*  not  I  he  same  as  what  I  rec^iTcd  from  Jai^a  named  E.  «//iAe 
SneUeii.  The  male  is  exaetljr  like  the  one  figured  by  l>i*Ui 
E.  pifrta^  wliieh  he  bejs  was  identified  hj  Moore,  though  it  do 
ngree  wiib  his  figure.  It  b  the  darkest  and  most  tiniformly 
of  all  the  specie^  known  to  me,  having  only  a  trace  of  pale  b 
I  he  aj^et  of  fore  wing  below.  The  fefunle  is  dull  browD,  wit 
ii^uhI  markings  of  the  group,  and  a  curred  series  of  dx  pale 
aeros^  the  fore  wing  reacfkin^  the  co8t<i,  sbowiug  with  etjtial  dh 
i^cs^  on  both  ^uHafei^.  Below,  the  greater  part  of  the  bind  vring  i 
libc  and  the  outer  aeries  of  »poti  faint.  This  does  not  a^ree 
iloore*s  description  of  porta  J  ,  hut  it  is  almost  certainly  the  f 
ot  my  specie?,  as  the  number  of  both  sexes  showed  tbet  it  w; 
eummouer  then  any  otlier  in  the  locality  where  tbey  were  take 

ECTBALIA  ZICEIRI^  vaf,  ? 

!Jdolim  zicAri,  Buth  Cist.  Ent.  i.  p.  (>  (1869). 
Emiha/ia  :ichri„  Dist.  Rhop*  Mai,  p.  438^  t.  xliii*  6, 
A  sin£:le  mate  from  East    Pegu^  at  the   foi>t  of  the   Karen 
ti;*^*t^s  well  with  Dist^nt's  plafe*     The  type  in  the  British    Mi 
iTi'm  Borneo  i^  thf  ^nrne  above,  hut  diifers  nn  the  underside  ;  i' 
be  a  di:atinct  nice,  but  I  cannot  judge  ffom  one  ipecinieu. 

EiTHAUv  A p runts. 

Jdolins  nppitidtii,  Muri.  Cat.  Mus*  Petr.  ii,  p.  I^^C,  t,  ix.  4  <?  ; 
liid.  ii*  p.  -Ur. 

•  Adolw  ^ip/thnes,  Butl.  P.  Z.  S.  1 S68,  p.  609,  t.  jclv.  6  cf  5 
luiL  ii.  p,  20\K 

Athliaa  pormilu,  Moore,  P.  Z.  S.  1878,  p.  831,  t*  111.  3  ?. 

Kufhaliti  baluramat  Jloore,  P.  2,  S.  1S65,  p>  766,  t.  xli,  3  ^ 

Thitfi  t^eems  AlmiMlnnt  in  the  Karen  IVAls^  but  1  am  not  able 
how  to  distinguish  it  with  certainty  from  J.  xiphiones^  Butt>, 
huhmma  of  Moi>rei  which  hitter  CoL  Swinhoealso  cone»ider«  dis 
Titers  ii  niueh  rnrtAtlon  in  the  ^ize  and  tint  of  the  males,  aoc 
more  in  tlie  teninles> 

Th*  points  relied  on  by  Butler  and  de  Nicetille  are  variable  1 
wMilf  dd  i  of  these  I  havL^  6  from  Sikkim,  4  from  Bhutan  (of  i 
t  9kft  named  haiarama^  Moore,  by  Col.  Swinhoc),  I  from  Cad 
f^i«n  AraecAii  ;in<]  Mnnlmcin,  1  from  Tenasserim^  and  3  from 
IksfcttM  llitl^.  T t trxnn thorn  form  i«  sotnew bat  smaller  aud  di 
\m  iW  ^ilffreme  \%  trifling* 

4#fv^fl^  tbe  femalcjip  I  from  Nepal.  7  froiii  Sikkim,  1  from  Kb 
I  Vlv^  CnvhAt   litfve  the  pale  band  aikI   Mbite   ^v^U  at  a] 


1891.]  THE  NAGA  AND  KAREN   HILLS  AND  PERAK.  281 

fore  wing  quite  or  almost  obsolete ;  whilst  1  from  Bhutan  (named 
nhadeva  by  Col.  Swinhoe),  3  from  Cachar,  1  from  Khasia,  1  from 
Bormah,  2  from  Tenasserim,  and  4  from  the  Karen  Hills  have  the 
whitish  band  more  or  less  well  marked,  and  the  apical  patches  distinct 
lod  well  defined.  Two  species  might  very  well  be  made  «f  the 
female  sex,  but  as  both  forms  are  found  in  the  central  part  of  its 
nage  I  should  rather  consider  it  as  a  case  of  sexual  dimorphism. 

EUTHALIA  JAHNU. 

AdoUa$jahKu,  Moore,  Cat.  £.  I.  C.  p.  192  $  ;  Butt.  Ind.  ii.  p.  21 1. 
L  Adolias  sananda,  Moore,  Trans.  Ent.  Soc.  1859,  p.  76y  t.  vii.  3  d  • 

One  male  and  three  females  from  the  Naga  and  Karen  Hills ;  the 
latter  are  rather  smaller  and  paler  than  those  from  Sikkim  and 
Khisia. 

EUTBALIA  KE8AVA,  var.  DI8CI8PILOTA. 

Adoiias  dUcUpUota,  Moore,  P.  Z.  S.  1878,  p.  831,  t.  lii.  2  ;  Butt, 
loiii.  p.  213. 

Though  the  form  found  in  the  Karen  Hills  and  Tenasserim  is 
Bmaller  and  slightly  different  in  the  markings  from  keaava  of  Sikkim 
and  the  Khasias,  I  hardly  think  it  can  be  treated  as  a  distinct  species ; 
the  male  in  this  case  is  more  different  from  kuava  than  the  female, 
which  is  almost  identical. 

Athyma  nefte,  var.  nivifera. 

A^mmfera^  ButL Trans.  Linn.  Soc.,  2nd  ser.  Zool.  i.  p.  540,  t.  69. 
4(1879). 

A,  nefle^  var.  nivifera,  Dist.  Rhop.  Mai.  p.  163,  t.  xvi.  6,  7. 

A  nogle  male  from  Perak  ha^  the  white  band  above  suffused  and 
edged  with  blue.  I  follow  Distant  in  treating  it  as  a  variety  of  nefte, 
oot  hafing  the  material  which  would  allow  me  to  judge  for  myself. 

f  Athtma  kresna. 

A.  hreana,  Moore,  P.  Z.  S.  1858,  p.  12, 1. 1.  4  d . 
I  A  male  from  Perak  agrees  with  one  in  my  collection  from  Sumatra. 

I  Athtma  sulpitia. 

/  Pap,  sulpitia.  Cram.  iii.  t.  ccxiv.  E,  F. 

I  A.  iulpitia.  Butt.  Ind.  ii.  p.  174. 

I  Aspedmen  from  Bhamo,  collected  by  Major  Adamson,  agrees 

with  Cbmese  examples  from  Ningpo  and  the  valley  of  the  Yang-t«e- 

kiang. 

Athtma  selenophora. 

Limenitii  aelenophora,  KoU.  Hiigel's  Kash.  iv.  p.  426. 
A.  selenophora.  Butt.  Ind.  ii.  p.  176. 

Two  pairs  from  the  Karen  Hills,  of  which  the  females  are  much 
xntller  than  any  of  my  Indian  specimens. 
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Athyma  ZEROCA. 

A.  zeroca,  Moore,  P.  Z.  S.  1872,  p.  564  ;  Butt.  Ind.  iL  p,  177- 
Several  males  from  the  Karen   Hilb  have  the  apical  white  ipoU 
larger  and  better  marked  than  in  the  HImal&yas. 

Athyma  cama. 

A.  cama,  Moore,  P.  Z.S.  1858,  p,  H  ;  ButL  Ind.  il  p*  178- 

Two  males  from  the  Karen  Hills^ 

Athyma  amhara. 

A.amhara,  Druce,  P.  Z,  S.  1873,  p.  344,  t.  32.  2;  ButL  Ind* 
ii.  p,  181  ;  Dist.  Rhop.  Mai.  p.  1G2,  t.  xvi,  5  cf  • 

A  pair  from  Perak.  What  I  take  to  be  the  female  of  A,  amh^ins 
agrees  precisely  with  the  male  oq  the  under^iile,  n-hich  i»  bf  far 
the  safest  guide  in  this  group,  but  on  the  upperside  differs  from  the 
female  described  by  Druce  and  Distatit.  It  is  almost  exactly  like  n 
small  female  of  A,  selenophora,  but  that  species  in  not  kikowii  to  i^ccur 
so  far  south,  and  the  underside  is  al^o  quite  different  m  colour^  beiii|; 
dark  grey  instead  of  rufous. 

Symbrenthia  niphanda. 

S.  niphanda,  Moore,  P.  Z.  S.  1872,  p.  559 ;  Butt.  Ind.  ii.  p.  243. 
Not  common  in  the  Naga  Hills,  where  the  specimeus  are  larger 
than  in  Sikkim,  but  otherwise  quite  siiuilar. 

Cyrestis  nivea. 

Amathusia  nivea,  Zinken-Sommer,  Nova  Acta,  it.  t,  liv,  !  (1831). 

Cyrestis  nivea.  Butt.  Ind.  p.  ii.  252. 

C  nivalis,  Feld.  Reise  Nov.  iii.  p.  414, 

Common  at  Perak.  I  quite  agr^  with  de  Nia^nlle  that  the 
Indian  form  is  not  separable  from  C.  KiVe«t>  of  which  I  hare  both 
Javan  and  Bornean  specimens. 

Cyrestis  coclks. 

Pap.  codes,  Fabr.  Mant.  ii.  p.  7* 

C,  codes.  Butt.  Ind.  ii.  p.  254. 

C./ormosa,  Feld.  Reise  Not.  iii.  p.  412. 

C.  earti,  Dist.  Ann.  Nat.  Hist.  ser.  5,  xi.  p.  174  (1883);  Rhop. 
Mai.  p.  141,  t.  xiii.  5. 

Doherty  took  both  C.  codes  and  C*  enrli  at  Perak,  and  a  form 
intermediate  between  them  at  Momeit.  I  quite  agree  with  de  Nice- 
ville  that  these  Tarieties  all  belong  to  one  species  and  are  too  voriabb 
to  be  separated. 

Cyrestis  periander. 

Pap,  periander,  Fabr.  Mant.  ii.  p.  9* 
C,  periander,  Butt.  Ind.  ii.  p.  255. 
ISeems  common  at  Perak. 
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Cyrestis  RISA. 

0.  risa,  Doubl.  &  Hew.  Gen.  D.  Lep.  ii.  p.  262,  t.  ixxii.  4  ;  Butt, 
lod.  ii.  p.  256. 
Occurs  in  East  Pegu  at  low  eleyations. 

Cyrestis  rahria. 

(7.  rahria,  Moore,  Cat.  £.  I.  C.  p.  147,  t.  iii.  a.  2;  Butt.   Ind. 
il  p.  256. 
Appears  to  be  common  at  Perak. 

KaLLIM A  INACHUS. 

Pttphia  inachuSf  Bdv.,  Cuv.  Reg.  Anim.,  Ins.  ii.  t.  139.  3. 

Kallima  inaehus.  Butt.  Ind.  ii.  p.  261. 

KaUima  limborgii,  Moore,  P.  Z.  S.  1878,  p.  828  ;  Butt.  Ind.  ii. 
p.  262. 

Occurs  in  the  Naga  and  Karen  Hills  and  Rubj-Mines  districts. 
I  can  see  no  reason  for  separating  the  Burmese  form  from  that  found 
in  Sikkim  and  the  Naga  Hills,  as  thej  vary  in  all  the  characters 
mentioned  by  Moore  and  de  Nic^ville. 

Kallima  paralekta. 

Paphia  paraUkta,  Horsf.  Cat.  E.  I.  C.  t.  6.  fig.  4  (1829). 

K.  bustoni,  Moore,  Trans.  Eat.  Soc.  1879,  p.  10 ;  Dist.  Rbop. 
MaL  p.  429,  t.  37.  2. 

Seems  uncommon  at  Perak.  The  specimens  sent  by  Doherty 
agree  with  Distant's  figure  and  seem  to  me  inseparable  from  Ja?an 
specimens. 

Kallima  knyybtti. 

JT.  knyvetti,  de  Nic^v.  Butt.  Ind.  ii.  p.  267  (1886). 

?jr.  oiompra,- Moore,  Trans.  Ent.  Soc.  1879,  p.  14. 

Seems  to  be  not  uncommon  in  the  Naga  Hills  at  about  5000  feet. 
The  female,  which  is  undescribed,  differs  from  the  male  in  haying 
the  apex  of  the  fore  wing  very  much  produced  and  a  large  hyaline 
spot.  Whether  K.  alompra  is  the  same  or  not  I  cannot  say ;  but  if  it 
really  occurs  in  Burmah  it  is  probably  the  same,  as  no  other  blue 
KaUima  has  been  taken  in  Burmah  to  my  knowledge  since  it  was 
described,  and  by  the  description  it  cannot  be  separated.  As,  how- 
erer,  this  must  remain  uncertain,  I  think  de  Nic^ville's  name  had 
better  stand. 

Charaxes  delphis. 

C.  delphis^  Doubl.  Ann.  Soc.  Ent.  Fr.  1843,  p.  217,  t.  yii. ;  Butt. 
Ind.  ii.  p.  272. 
Two  specimens  from  the  foot  of  the  Karen  Hills. 

Charaxes  schreiberi. 

Nymphalis  schreiberi,  Godt.  Enc.  M^th.  ix.  Suppl.  p.  82.5. 
Charaxes  schreiberi,  Butt.  Ind.  ii.  p.  274. 
Doherty  picked  up  a  tattered  male  of  this  insect  in  the  streets  of 
Toungoo. 
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ChARAXBS  JALYSU8. 

C.jalysus,  Feld.  Reise  Nov.  iii.  p.  438,  t.  lix.  5  (1866);  Dist. 
Rhop.  Mai.  p.  108,  t.  xiii.  4. 

Two  specimens  from  the  Karen  Hills. 

Charaxes  durnfordi. 

C.  dumfordi,  Dist.  Ent.  18S4,  p.  191 ;  Rhop.  Mai.  p.  432,  t.  xl.  8. 
Several  specimens  were   taken   by  Dohertj  at  the  foot  of  the 
Karen  Uills  which  agree  with  Distant*s  figure. 

Charaxes  lunawara. 

(7.  lunawara,  Bull.  Lep.  Ex.  p.  99,  t.  xxxvii.  2  ;  Butt.  Ind.  ii. 
p.  282. 

Two  specimens  agreeing  with  those  from  Sikkim  were  sent  from 
the  Karen  Hills. 

PROTHOfi  FRANCKII. 

Prothoefranckit,  Wall.  Trans.  Ent.  Soc.  1869,  p.  80. 

Prothoe  angelica,  Butl.  Ann.  Nat.  Hist.  ser.  5,  xvi.  p.  53  (1885) 
Butt.  Ind.  ii.  p.  295,  front  fig.  120  (d). 

Prothoe  uni/ormis,  Butl.  1.  c. ;  Dist.  Rhop.  Mai.  p.  434,  t.  38. 
fig.  4. 

Occurs  not  uncommonly  at  the  foot  of  the  Karen  Hills  in  East 
Pegu,  and  at  Perak,  where  the  specimens  are  somewhat  larger  and 
have  in  the  male  less  white  in  the  blue  band  of  the  fore  wmg.  I 
cannot  see  how  to  distinguish  them  from  a  Sumatran  specimen  in 
my  collection  which  is  P.  franckii,  and  should  say  that  Prothoe 
uni/ormis,  Butl.,  as  figured  by  Distant  from  Perak,  was  also  the  same 
species.  The  females  differ  in  being  larger  than  the  males,  have 
the  blue  band  whitish  shaded  with  blue  on  the  edges,  and  the  wings 
below  the  band  dull  greenish  instead  of  bluish  black.  Mr.  Doherty 
calls  attention  to  the  tuft  of  hairs  at  the  base  of  the  hind  wing  above 
in  the  male  ;  this  varies  in  colour  from  fulvous  to  black. 

Prothoe  Caledonia. 

Nymphalia  Caledonia,  Hew.  Ex.  Butt.  i.  p.  86,  t.  43.  3,  4. 

Prothoe  Caledonia,  Dist.  Rhop.  Mai.  p.  1 10,  t.  13.  9. 

Three  specimens  of  this  splendid  species  were  taken  by  Doherty 
at  Petichaung,  at  the  foot  of  the  Karen  Hills,  and  two  others  at 
Perak. 

7  Rhinopalpa  polynice. 

Pap.  polynice.  Cram.  iii.  p.  4,  t.  195.  D,  £  ( c^). 

?  Vanessa  eudoxia,  Gncr.  Rev.  Zool.  1840,  p.  44;  Deless.  Voy. 
Inde,  p.  73,  t.  xx.  $  (1843). 

Rhinopalpa  Julva,  Feld.  Wien.  ent.  Mon.  iv.  p.  399 ;  Butt.  Ind. 
ii.  p.  246,  t.  xxiii.  102  (cj). 

I  cannot  be  sure  of  the  identification  of  the  Burmese  R,  falta  with 
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R.  polynice  of  Cram.,  as  I  hare  no  Javan  specimens  ;  but  I  cannot 
separate  it  from  those  found  in  Sumatra,  and  hare  little  doubt  that 
Gn^rin's  plate  represents  a  female  from  the  Malaj  Peninsula,  as  I 
hare  one  from  Nias  Island  which  almost  exactly  agrees  with  it. 

Dohertj  took  two  in  the  Dhansiri  valley  of  Assam,  a  single  speci- 
men at  the  foot  of  the  Karen  Hills,  and  a  pair  at  Perak,  which  agree 
with  others  from  Mergui,  Nias,  and  Sumatra. 

Rhinopalpa  vasuki. 

Rhinopalpa  vasuki,  de  Nic^v.  Butt.  Ind.  ii.  p.  247* 

Yoma  vasuki,  Doherty. 

I  receiyed  several  pairs  of  this  species  from  Mr.  Doherty,  taken 
near  Momeit  in  Upper  Burmah.  As  they  are  rather  variable  I  should 
hardly  have  seen  sufficient  reason  myself  to  separate  it  from  R.  sabina. 
Cram.,  which  is  found  in  Java  and  Amboyna ;  but  as  I  have  but  one 
specimen  of  the  latter  for  comparison,  and  Mr.  Doherty  knew  both 
species  better  than  I  do,  I  have  followed  him  in  treating  it  as  distinct. 
His  remarks  already  given  (above  p.  258)  should  be  noted. 

LiBYTHEA  NARINA. 

Libythea  narina,  Godt.  Enc.  Meth.  ix.  p.  171  (1819). 

Ubythea  rohini,  Marsh.  J.  A.  S.  B.  xlix.  pt.  ii.  p.  248  (1880) ; 
de  Nic^v.  Journ.  Bomb.  Nat.  Hist.  Soc.  1890,  p.  208 ;  Butt.  Ind.  ii. 
p.  303,  t.  xxiv.  114  (?). 

Doherty  sent  two  specimens  of  this  taken  in  the  Dhansiri  valley  of 
Upper  Assam  in  June  1889,  and  found  it  common  near  Momeit  in 
Upper  Burmah  in  June  1890,  at  about  2000  feet. 

It  agrees  very  fairly  with  specimens  from  Celebes  and  Amboina 
in  Mr.  Godman's  collection,  which  confirms  the  identification  made 
by  de  Nic^ville,  and  cited  above.  There  is  some  variation  in  the 
size  and  colour  of  the  spots  and  band  above  and  of  the  markings 
beneath,  but  the  species  is  perfectly  dbtinct  from  either  of  the 
others  found  in  India. 

Araschniaprorsoides,  n.sp.    (Plate  XXVII.  figs.  5  c^,  6  $  .) 

Vanessa  prorsoides,  Blanch.  Comptes  Rend.  Acad.  Sci.  Ixxii. 
p.  810  (sine  descr.)  (1871). 

This  is  one  of  the  most  interesting  additions  made  by  Mr.  Doherty 
to  the  Indian  fauna  and  was  taken  abundantly  by  him  above  Mao,  on 
the  Manipur  side  of  the  Naga  Hills,  at  6000-8000  feet  elevation,  in 
Ang.-Sept.  1889,  where  it  was  common  in  open  ground  near  water  ; 
the  larva  feeds  on  a  species  of  nettle.  I  identify  it  with  Blanchard's 
species  by  a  specimen  taken  by  the  Abb6  David  at  Moupin,  which  I 
received  under  that  name  from  the  Paris  Museum,  and  which  agrees 
with  numerous  others  taken  by  Mr.  Pratt  at  Ta-tsien-lo  in  East  Tibet. 

It  is  nearest  to  the  large  form  of  L.  levana  var.  prorsa  found  in 
Japan,  but  may  be  distinguished  by  the  narrower  and  straighter 
white  band  of  the  hind  wings,  beneath  by  the  absence  of  the  broad 
chocolate  outer  band. 
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It  maj  be  described  as  follows : — ^Above  most  like  the  European 
form  porima,  Ochs.,  but  has  the  broad  band  on  the  fore  wing  above 
in  a  straight  line  with  that  on  the  hind  wing,  and  the  outer  bands 
paler  and  straighter  than  in  European  or  Japanese  specimens. 
Beneath,  the  general  coloration  and  markings  resemble  burejana 
more  than/Tortma,  but  this  species  is  paler  than  either,  and  has  a  lilac 
patch  round  the  white  marginal  spots  on  both  wings  as  in  hurejana. 

In  size  it  is  constantly  much  larger  than  European  and  rather 
larger  than  Japanese  specimens ;  the  margin  of  the  bind  wing  is  also 
much  more  scalloped  out  between  the  Teins. 

It  is  perfectly  distinct  from  A.  burefana,  of  which  I  have  a  large 
peculiar  race,  or  new  species,  from  Central  China. 

Subfamily  NsMEOBiiNiS. 

Zemeros  flegyas,  var.  albipunctata. 

Zemeros  albipunctata,  Butl.  Cist.  Ent.  i.  p.  236  (18/4);  Dist. 
Rhop.  Mai.  p.  187,  t.  xyiii.  12  ($). 

A  local  race  of  Z,  flegyas,  which  at  Perak  seems  fairly  con  stant. 
In  the  Karen  Hi! Is  a  pale  yellowish  race  of  Z.  flegyas  is  found. 

Zemeros  emesoides. 

Zemeros  emesoides,  Feld.  Wien.  ent.  Mon.  iv.  p.  396  (1860) ;  Dist. 
Rhop.  Mai.  p.  188.  t.  xviii.  figs.  3,  4. 
Taken  at  Perak  by  Doherty. 

Abisara  neophron. 

Sospita  neophron.  Hew.  Ex.  Butt.  ii.  Sospita,  i.  3  (1860)  ;  Butt. 
Ind.  ii.  p.  321. 

Seems  common  in  the  low  country  of  East  Pegu. 

Abisara  chela. 

Abisara  chela,  de  Nic^v.  J.  A.  S.  B.  Iv.  pt.  ii.  p.  252,  t.  xi.  7 
(1887)  ;  Butt.  Ind.  ii.  p.  322. 

Two  specimens  from  the  Naga  Hills  at  3000  feet  elevation  agree 
with  Sikkim  examples. 

Abisara  sayitri. 

Abisara  savitri,  Feld.  Wien.  ent.  Mon.  It.  p.  397  (1860);    Dist, 
Rhop.  Mai.  p.  189,  t.  xviii.  fig.  5. 
Taken  at  Perak  by  Doherty. 

Abisara  kausambi. 

Abisara  kausambi,  Feld.  Wien.  ent.  Mon.  iv.  p.  397  (1860); 
Dist.  Rhop.  Mai.  p.  189,  t.  xviii.  figs.  10  d,  H  2;  Butt.  Ind.  ii. 
p.  323. 

Of  this  very  variable  insect,  which  should  probably  bear  the  name 
of  A.  echerius,  Stoll.,  widely  differing  specimens  were  taken  at  Perak 
and  in  East  Pegu ;  but  I  quite  agree  with  de  Nic^ville  that  it  is  not 
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possible  to  recognize  even  as  local  races  the  various  forms  named  by 
Moore. 

Lmm^AKA  FYLLA. 

f4tfct?m/ay^/Za,Doubl.&Hew.  Gen.  Diurn.  Lep.  ii.  p.  422,  t.lxix.3  cJ  . 
ihi^€9ra  fyUa,  Butt.  lud.  ii.  p.  321. 

Seenas  abundant  in  the  Naga  Hills,  as  also  in  East  Pegu  and  the 
Benuix-drnjo  district. 

TA^KXjk  HAauiNus  and  yar.  fasciata. 

P«p.    Aaquinu9i  Fabr. 

Ai^im€Mra  haquinus,  Dist.  Rhop.  Mai.  p.  190,  t.  xviii.  13  ($  ). 

Taa?£l4M/a8eiata,  Moore,  P.  Z.  S.  1878,  p.  832,  t.  lii.  1  (  d  ) ;  Butt. 
W.  U.   p.  318. 

'^ere    appear    to  be    two  forms   of   this,   one  of   which,  T. 

fo^Hata^  Moore,  distinguished  by  the  absence  of  rufous  colour  on  the 

^?^x  of  the  fore  wing  in  the  male  and  the  less  rufous  tint  of  the 

iexn%le,  is  common  below  the  Karen  Hills,  and  occurs  also  in  Tenas- 

•^yvni.     In  the  Malay  Peninsula  at  Perak  the  form  which  is  identified 

^\t\i  haquinus  (^drupadi,  Horsf.)  occurs.  If  no  intermediate 
examples  exbt,  these  forms  can  be  distinguished. 

TaXILA  THUI8TO. 

Taxila  thuUto,  Hew.  Ex.  Butt.  ii.  Tax.  t.  i.  figs.  5,  6  (I860). 

AbUara  thuUto,  Dist.  Rhop.  Mai.  p.  191.  figs.  51  c^,  52  $ . 

Two  forms  of  this  also  occur,  of  which  the  one  found  in  East 
Pegu  18  distinguished  from  the  one  taken  at  Perak  by  the  band 
•cross  the  apex  of  the  fore  wing  beneath  showing  faintly  through 
the  deep  black  of  the  upperside. 

LAXrrA  DAMAJANTI. 

JhUara  damajanti,  Feld.  Wien.  ent.  Mon.  iv.  p.  397  (1860)  ; 
Dist.  Rhop.  Mai.  pp.  192,  449,  t.  xl.  figs.  10  c^,  11  $ . 
Tojciia  tanita,  Hew.  Ex.  Butt.  ii.  Tax.  t.  i.  (1860). 
^iUara  tanita,  Dist  Rhop.  Mai.  p.  192,  t.  xviii.  fig.  14  (?  ). 
This  loYcly  species,  for  which  I  adopt  Butler's  genus  Laxita  (cf. 
TltP^-  ^^^^'  ^^'»  ^^^  ^^^'  ^^^^'  i-  P-  ^^^  (1379)  ;  Butt.  Ind.  li. 
0  2  ^  ^)>  ^^  taken  at  Perak.   Distant,  though  ne  figures  it  under  both 
"'^f^^ea,  gJTes  no  reasons  for  so  doing,  and  I  am  unable  to  distinguish 
^(9  species  in  the  Malay  Peninsula. 

I^AXITA  TELESIA. 

Taxiia  ielesia.  Hew.  Ex.  Butt.  ii.  Tax.  t.  i.  1, 2. 
ii  Laxita  telena^  Butt.  Ind.  ii.  p.  319. 

I  AbiMara  telesia,  Dist.  Rhop.  Mai.  p.  449,  t.  xl.  figs.  2  d ,  3  ?  • 

\  l^wo  males  of  this  beautiful  species  from  Perak. 

1  Laxita  orphna,  var.  ? 

1  Eiwm  orphna,  Bdv.  Sp.  Gen.  i.  t.  21 .  f.  4  (1836). 

M  Tmla  orphna,  Hew.  Ex.  Butt.  ii.  Tax.  t.  1.  f.  7. 

■  Two  specimens  from  Perak,  of  which  one  is  like  E,  orphna  from 
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Singapore  ;  the  other  bears  a  note  by  Doherty  as  follows : — 
'^  This  may  be  a  new  species.  I  have  caught  many  males  of  orpkna, 
Bdv.,  both  in  Borneo  and  the  Malay  Peninsula ;  they  all  had  the  band 
broad  and  equal."  The  bands  of  this  specimen,  however,  are  not 
more  than  half  as  broad  as  in  orphna  and  are  indented  in  two  places 
on  each  side,  so  that  they  are  half  diyided.  It  may  be  only  an 
occasional  variety,  but  in  any  case  I  would  not  separate  it  ^without 
some  other  specimens. 

Stiboges  nymphidia. 

Stihoges  nymphidia^  Butl.  P.  Z.  S.  1876,  p.  309,  t.  xxii.  1  (  ?  ) ; 
Butt.  Ind.  ii.  p.  316,  t.  xxiv.  119  (  ?  ). 

Seems  common  at  Perak.  A  single  female,  in  which  the  border 
is  narrower,  was  taken  at  Momeit  in  Upper  Burmah  at  about  2000 

Do  DONA  DIPCEA. 

Dodona  dipoea.  Hew.  Ex.  Butt.  iii.  Dod.  t.  i.  3  (1865)  ;  Butt. 
Ind.  ii.  311,  t.  xxiy.  116  (cJ). 

Taken  at  about  6000  feet  in  the  Naga  Hills  by  Doherty. 

Dodona  ovida. 

Dodona  ouida,  Moore,  P.  Z.  S.  1865,  p.  771 ;  Butt.  Ind.  ii.  p.311. 
This  seems  to  be  as  common  in  the  Karen  Hills  as  in  Sikkim  and 
the  Khasias. 

DopONA  ADONIRA. 

Dodona  adonira.  Hew.  Ex.  Butt.  iii.  Dod,  t.  i.  1,2;  Butt.  Ind. 
ii.  p.  312. 

Occurs  in  the  Naga  Hills  at  5000-6000  feet,  but  not  commonly. 
A  single  specimen  also  sent  from  Bernard  my  o. 

Dodona  deodata.    (Plate  XXVII.  fig.  8,  cJ  •) 

Dodona  deodata,  Hew.  Ent.  Mo.  Mag.  xiii.  p.  151  (1876) ;  BuU. 
Ind.  ii.  p.  312. 

1  Dodona  longicaudata,  de  Nice  v.  Proc.  A.  S.  B.  1881,  p.  121  ; 
Butt.  Ind.  ii.  313,  t.  xxiv.  117  (d). 

Several  specimens  taken  in  the  Karen  Hills  at  4000-5000  feet  are 
intermediate  between  de  Nic^ville's  figure  and  Hewitson's  type,  wliich 
is  much  worn  and  broken.  I  think  that  there  is  little  doubt  that 
the  two  names  refer  to  one  species,  as  the  breadth  of  the  white 
band  is  variable,  the  base  of  the  wings  above  is  not  really  crossed 
by  three  bands  of  brown,  but  is  brown  with  (in  some  specimens)  indi- 
cations of  the  silvery  stripes  below,  and  the  tails  are  broken  off  in 
the  type  of  D.  deodata ;  thus  there  remains  nothing  by  which  to 
separate  them. 

I  have  not,  however,  any  Khasia  specimens  for  comparison,  but 
Doherty,  who  has  seen  them,  considers  it  identical. 
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DODONA  EGEON. 

Taxila  egeon,  Doubl.  &  Hew,  Gen.  Diurn.  Lep.  ii.  p.  422,  t.  69.  2. 

Dodona  effeon.  Butt.  Ind.  ii.  p.  314. 

Seems  to  be  fairly  common  in  the  Karen  Ilills  at  4000-5000  feet, 
and  occurs  also  at  Bernardmyo.  The  female  is  undescribed,  and 
differs  considerably  from  the  male  in  having  the  yellow  markings 
paler  and  much  more  diffused.  I  have  females  also  from  Kulu  and 
Sikkim,  which  are  somewhat  darker  than  these. 

EXPLANATION  OF  PLATE  XXVIL 

Fig.  1.  Ypthvna  methora.  Hew.,  di  P-  267. 

2.  Ypthi/iia  namsingha.  Hew.,  J ,  p.  20-^. 

3.  MycaksiA  doherfyi,  n.  sp.,  c^*.  P-  201. 

4.  MycalesU  dohertyi,  n.  8p.,  St  p.  2(U. 

5.  AniBchnia  proT»oides,  Blanch.,  c?,  p-  285. 
G.  Araschnia  prorsoideSy  Blaiich.,  2 .  P-  2^.'). 

7.  Netirosigma  doubUdayi^  var.  ?,  cT »  P-  -'7. 

8.  Dtidona  d«}data,  Hew.,  ^T,  p.  2H8. 


2.  Notes  on  the  Birds  of  the  Phoeuix  Islands  (Pacific  Ocean). 
By  J,  J.  Lister,  M.A.,  F.Z.S. 

[Recseived  April  2.  1891.] 

The  Phoenix  L<«laud8  are  a  scattered  group  of  low  coral  islands 
^jini?  far  out  in  the  South  Pacific  Ocean,  extending  from  1°  north  of 
^'Je  Equator  to  nearly  S''  south  of  it.  They  are  within  10°  to  the  east 
^'^thc  1 80th  parallel,  which  divides  east  longitude  from  west. 

There  are  eight  islands  south  of  the  equator,  via. : — Sydney, 
Phcenix,  Canton  or  Mary,  Hull,  Enderbury,  Birnie,  M'Kean,  and 
Gtrdoer  Islands,  and  two  outliers  of  the  group  t  j  the  north  of  it — 
Rowland  and  Baker  Islands. 

Situated  in  the  dry,  comparatively  rainless  belt  which  extends 
pnme  d^ees  on  either  side  of  the  Equator,  they  are  uninhabited 
desolate  places  only  frequented  by  sea-birds,  which  resort  to  them 
in  innumerable  multitudes  for  nesting  \ 

Tht  notices  of  birds  of  this  group  with  which  I  am  acquainted 
are  the  following : — References  to  some  of  the  islands  as  localities  in 
Cassia's  edition  of  the  *  United  States  Exploring  Expedition, 
Mammalogy  and  Ornithology,'  and  in  the  *  Fauna  Central  poly- 
nesiens '  of  Finsch  and  HarUaub  ;  a  description  by  Canon  Tristram 
of  an  apparently  new  species  of  Duck  (Dafila  modesta,  Tristram), 
and  mention  of  other  birds  collected  by   Mr.  Arundel  in  Sydney 

'  Of  late  years  the  ialanda  have  been .  turned  to  account  as  a  source  of 
guano.  An  interesting  general  description  of  there  and  other  guano  iobmds 
wjtt  read  by  Mr.  J.  T.  Arundel,  F.B.G.S.,  before  the  Geographical  Society  of  the 
Pacific,  in  San  Francisco.  It  was  reprinted  in  the  '  New  i2ealand  Herald,' 
Jnly  5  and  12.  1890.  Sec  also  J.  D.  Hague,  "  On  the  Guano  Islands  of  the 
Pacific  Ocean  •*  (•  Silliimuis  Journal,'  xxxiv.  1862,  pp.  224-243). 
Proc.  Zool.  Soc— 1891,  No.  XIX.  19 
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Island  ' ;  and  the  references  in  the  papers  of  Messrs.  Arundel  and 
Hague  mentioned  in  the  footnote. 

I  had  the  opportunity,  thanks  to  the  kindness  of  Capt.  W.  J.  L. 
Wharton,  R.N.,  F.R.S.,  Hydrographer  to  the  Admiralty,  of  visiting 
the  group  in  the  months  of  June  and  July  1889,  in  H.M 'S.  *  Egeria.' 
The  islands  touched  at  during  the  cruise  were  Sydney,  Phoenix, 
Enderbury,  Canton,  Birnie,  and  Hull  Islands,  but  it  was  only  at 
Phoenix  Island  and  Canton  Island  that  our  stay  was  sufficiently  long 
to  allow  of  any  detailed  observations  on  the  birds. 

Sydney  Island,  Canton  Island,  and  Hull  Island  are  regular  coral 
atolls,  having  a  complete  or  nearly  complete  ring  of  land  enclosing 
a  lagoon.  Phoenix  Island,  Enderbury  Island,  and  Birnie  Island  are 
smaller,  and  in  them  the  lagoon  is  absent.  At  Hull  Island  and  Sydney 
Island  the  land  ring  supports  an  abundant  growth  of  trees  ;  but  at 
the  other  four  islands  the  vegetation  consists  only  of  low  bushes  with 
coarse  grass  and  a  few  trailing  shore-plants. 

The  birds  were  assembled  in  the  greatest  numbers  at  Phoenix 
Island.  As  the  '  Egeria'  approached,  a  great  column  of  wheeling 
Frigate-birds  could  be  seen  over  one  part  extending  many  hundreds 
of  feet  up  into  the  air,  while  at  lower  levels  crowds  of  other  birds 
flew  hither  and  thither,  and  the  clamorous  noise  of  their  cries  came 
over  the  water  from  far  away. 

The  island  is  of  a  rounded  triangular  shape,  and  measures  about 
I  a  mile  across.  It  is  surrounded  by  a  narrow  reef  of  coral  on  which 
the  big  rollers,  coming  up  before  the  trade-wind,  break,  making  a 
deep  undertone  to  the  cries  of  the  birds.  On  the  leeward  side 
there  is  a  gap  in  the  reef,  and  here  a  party  landed  for  the  purpose 
of  making  a  survey  of  the  island. 

The  beach  of  coral  boulders  slopes  gently  up  to  a  height  of 
some  12  to  15  feet  above  the  level  of  the  reef  platform.  From  the 
top  of  this  beach  ridge  there  is  a  rather  steep  slope  down  to  the  flat 
inner  part  of  the  island.  Thus  the  island  is  somewhat  saucer- 
shaped,  being  flat  with  a  raised  margin.  At  the  time  of  our  visit 
the  interior  of  the  island  was  occupied  by  a  shallow  brackish  pond 
with  sofl  muddy  sides,  and  swarming  with  mosquito  larvae.  This 
probably  stood  m  a  depression  made  when  the  island  was  worked 
for  guano.  I  found  only  four  kinds  of  plants  on  the  island.  The 
largest  of  these  was  a  yellow-flowered  shrub  (Sida/allax,  Walp.) 
belonging  to  the  order  of  the  Mallows,  and  growing  from  two  to 
three  feet  high,  with  trailing  branches  spreading  outwards  from  the 
central  stems.  The  others  were  a  coarse  grass  growing  in  tussocks 
and  two  small  trailing  plants.  Bare  tracts  of  coral-shingle  inter- 
rupted the  covering  of  vegetation  here  and  there. 

I  was  on  the  island  for  about  seven  hours,  and  obtained  specimens 
of  the  following  species  of  birds. 

Fregata  minor  (Gmel.). 

From  the  boat  I  went  ofl*  to  the  part  of  the  island  over  which  the 
Frigate-birds  were  wheeling.      Here  I  found  their  nests  in  great 

'  P.  Z.  S.  188(5,  p.  7a 
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pombers.  They  were  built  of  small  dead  twigs  of  the  plants  of  the 
isliod,  placed  a  foot  or  so  above  the  ground  on  the  spreading 
branches  of  the  Sida  and  on  the  beaten-down  tussocks  of  grass.  The 
nests  were  placed  as  near  together  as  supports  could  be  found,  and 
there  were  well-defined  limits  to  the  colonies,  although  the  bushes 
beyond  these  limits  appeared  to  be  just  as  well  suited  for  the 
purpose  as  those  within. 

Each  nest  was  occupied  by  a  bird.  As  one  approached  some  of 
these  took  flight  and  joined  the  wheeling  crowd  overhead,  but  the 
^t  remained  sitting  and  allowed  themselves  to  be  touched  with  the 
muirle  of  my  gun,  only  chattering  their  bills  by  way  of  remonstrance. 
Both  males  and  females  were  to  be  seen  engaged  in  the  duties  of 
incubation. 

The  following  table  gives  the  points  of  difference  which  I  noted 
between  the  sexes:— 


Males. 
^^t  throat-pouch  preeent. 
TOii^  ^^*Pe-  and  back-plumes. 


Females. 

'So  throat-pouch. 

No  long  nape-pluines. 

Bill  varies  in  colour   from   piuk    to 

grey. 
Feet  and  skin  round  the  eye  red. 
Wing-coverts  pale  brown. 
Breast  and  fore  part  of  belly  white ; 

nape -band  white  to  tawny. 


'^  "Varies  in  colour  from  black  to 

f  ^  and  skin  round  the  eye  black. 

^"ig-coTerte  black. 

*>'^rt.  and  belly  dark  except  for  a 

^nite  streak  on  each  side  of  the 

"^^*«r.    No  pale  nape-band. 

^  A  few  of  the  birds  had  the  white  or  pale  tawny  heads  of  the 
inimalure  plumage.  They  were  in  the  proportion  of  about  1  to  100 
of  those  in  ordinary  plumage.     I  saw  none  of  these  on  the  nests. 

The  throat-pouch  of  the  male  is  a  most  striking  object.     When 

fullj  distended  it  reaches  forward  as  far  as  the  end  of  the  bill  and 

dowDwards  so  as  to  completely  hide  the  breast — a  great  smooth 

seroitransparent  balloon  of  the  most  brilliant  scarlet,  which  contrasts 

finely  with  the  dark  metallic  tints  of  the  plumage.     If  any  of  the 

birds  in  a  group  had  their  pouches  distended,  there  were  generally 

wTeral  in  this  condition,  as  though  they  were  vieing  with  one  another 

io  the  exhibition  of  their  attractions.     From  several  parts  of  the 

;roap   came  a  low  vibrating   note,  a  combination   of  a  whistle 

and  a  parr  accompanied  by  the  sound  of  the  chattering  of  their  bills. 

While  uttering  this  note  the  bird  leans  back  on  the  nest,  with  the 

bead  thrown  right  back,  the  pouch  fully  extended,  and  the  wings 

half  spread  and  shaken  with  a  quivering  movement.     The  female 

birds  meanwhile  were  either  wheeling  overhead  or  sitting  on  the  edge 

of  the  nest  near  their  admirers. 

The  pouch  is  not  rapidly  filled  or  emptied.  When  a  bird  with  a 
half-distended  pouch  takes  flight,  the  latter  is  carried  from  side  to 
side  with  the  movement  through  the  air,  gradually  diminishing  in 
»iie.    In  the  undistended  state  the  bare  wrinkled  skin  is  completely 

*  When  the  bills  are  grey,  the  colour  is  due  to  the  rough  surface  and  appears 
to  be  •  sign  of  age. 
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1891/  BlAfifi  or  TBE  PB<E?(IX  ISUkNDS.  29,) 

RCiicttd  to  tke  Irrd  ef  the  smmd  contour  of  the  neck.  The 
■Crnar  if  tke  fiomeh  i»  in  co-na  nnicstioa  vith  the  air-ncs  of  the 
mk;  kbthiigfwi  t'Atd  mad  rj^ptigJ  tfarougfa  the broochL  Bends 
tmuimmf  Wuod  nwwK  *^tb  vl^ich  the  vali  of  the  pooch  is  Terr 
rieUr  Mppiird,  xnw^rst  the  ca^jtr,  p^c^r.^  from  the  feshj  part 
of  tW  miA  tm  dbe  h  ter  «»J1.  Ob  hKmins  tKroo^h  a  tohe  into  the 
grat  or-ae  at  t^  oa-e  of  tc^  Deck,  the  pouch  becooMS  distrfi<lH, 
•ad  itaaiM  a*  if  a  h^mtsie  if  tied  roood  the  Deck,  below  the 


Br  hr  the  gmter  bsaber  of  oests  at  Ph<EiibL  IsUimI  coDtaioed  a 
sia^  whale  ee^  ahost  as  larse  as  a  hen's ;  s^^me  oeri,  howerer, 
pnafiiwd  tva  ^S^     Tt>ere  were  oo  joons  birds  at  this  tsUod. 

At  Caataa  l^^^aJ.  t'x^crh  loaie  nests  cxjc«taioed  joung  birds, 
othoi  wi!Te  bcaae  vc  Ic  I  sav  a  aiale  bird  brir^gins  sticks  io  his 
tail  to  the  Cesaie,  «b?  arranred  the-c  Lb  the  be«t.  Ttitre  are  pools  of 
6vsb  valer  cm  tii«  i«-Iar^i.  ai;d  here  and  at  Swain  Uiaad  <  south  of 
the  Unaa  lj^ai>ds  %  where  thefe  is  a  freshwater  laroon,  1  sav 
Friple4crds  eoc^i^  do«a  to  drink.  Sweeping  down  to  the 
larfMp,  ther  seooped    p  the  m^ur  with  the  lover  iziandiv>. 

Paik  afaui&ed  tiie  err*  of  Friir^te-birds  i  be  does  not  eire  the 
iffdesi  is  the  Carcl-;*  Ika^Is  -  L  •i'rt)T  Inland)  ia  Jacnarr,  and  at 
Paka^ptaka  'Hc:«.M  I»lai«i  ^  it  u»c  I»w  Archipflas^,  in  Aczust,  a:.d 
u  athrr  iuasadb  C:ji'  r  ir-e  i  terxrzlnz  j^riiid.  He  stores  h.» 
nyiaina  that  there  is  &&  c^i:.he  peri  jd  f.r  t?je  oesting  of  tb<-«e  biris 
ia  lyntinia*  reeioasL  T^e  fact  tr*kt  there  was  n.4  a  sir^le  uo- 
•rdged  yav^  urd  a=>c«^  tt^  tL<K:«aiMis  of  De*.ts  with  erzs  at 
PUeaoi  luaul  sft^iwi  thai  the  5Le=::jers  cf  this  c^I.nr  h«d  oegja 
antiag  at  the  auae  t.=ke. 

PaiCToy  ■rnuca.rDa,  Be/ id- 
There  tit  aerera!  cf  f  1*  :  ^i.  '■•^  tb  rai^r**  t"  r  .--S  li.*  tr*:t>*^ 
}i»r^  erf  ti*e  Pac£r  ai^a  I  -  a-  O  ta.-^  0:-e  ***  c-%  r  t  ia  its 
&ewii>^-pder,  wi.aci.  wa*  is.  a  ;,-*  of  tre  r^^z'-  cjcu  t!  a.^*  «L;ctj 
fcad  hr»^  tiijowv  t'^-'-ef  *t  '^e  r^i»i*>---r'r— #-  T!>eTe  wa*  a 
•■pefrgp.  At  Ca  i-^  If.»-c  1  :'--i.J  t-e  c-J.*  ii^-'>*':.4t  ii»eir 
K-aan  rgp*  c^a  tt<e  r'-'=-i  «•'  -^r  c-^er  cf  t-*r-*^ ;  l.  rr  were  so 
Uae  a»  to  al^ov  tr^Tr.**--Tf^  tc  "<•  ca.'_r  -t. 
TW  ploBafse  wa*  i.  r-i  »-i  a  f-t  J-"- k  r/-»-'.  t*.--rt»  a,:*e 

Thrr*  we*e  ti.r»e  k— ■-*  -f  Oi"jt'f  'i.  it*-  >1>-  :  : — >'».'<  ry  »:,a 
«!<«»•  ai*  ha^e  »«?▼  exv-:.*.»<^  ra.  :.->^  i-  :jjr  t.*:*:  e». 

Thrre  w^re  x-a.=.^*rr»  *x  t*-?e  *  rl*,  *-::l*»^  •<•  'anr  ».  ;  t-ir  r-rr* 
wJ  WW*  ta  ermptw  Tt^  «3»  a-e  ^^i  ■:.  'ii*  rr  •'*:  L  s.  r  jr  :<- 1- 
F"*»;  tKy  aie  <rf a  r*-*^  *  ^*r  c--.  — '  a  •_-  -4.-.  rc.*-f-  -s.-i.  ii»t  w •  rj^, 
*^»iiy,  UTC-aoi  crytr^-T  li  s*-"*  r***-»  :r«re  n-^t  %  ••:r  i-.-i-s. 
*t  «*.^  lue  yore::.-*  •-*«•:  a    :   :rtr«.'--    ,---*  jr    m  '  .   r*"»:    ?? -"t 
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as  one  approached.  It  was  most  amusing  to  watch  the  small 
fluffy  young  one  beside  the  parent  bird  joining  in  and  adding  its 
weak  notes  of  defiance  to  hers.  She  certainly  managed  to  appear 
very  formidable  with  her  feathers  ruffled  and  powerful  yellow  bill  half 
open  ready  for  attack,  the  pupil  contracted  to  a  speck  in  the  middle  of 
the  bright  yellow  iris,  which  gleamed  out  from  the  bare  dark  grey 
skin  surrounding  it. 

The  feet  are  of  a  brownish-grey  colour. 

SULA  LBUCOOA8TEB  (Bodd.). 

These  were  less  numerous  than  the  White  Gannet.  The  bill  is 
rather  less  powerful,  and  is  greenish  blue,  becoming  bluer  at  the  base. 
The  iris  is  grey  and  the  feet  a  delicate  pale  green.  The  young  bird 
has  the  blue  bill  and  grey  iris  of  the  adult,  but  the  feet  are  pale  red. 
The  nest  is  built  of  sticks  and  placed  on  the  bushes  like  those  of 
the  following  species. 

SuLA  PiscATRix  (Linn.). 

These  birds  built  their  nests  on  the  Sida  bushes  a  few  feet  from  the 
ground.  They  were  not  in  colonies  but  scattered  here  and  there, 
and  I  noticed  some  in  the  middle  of  the  Frigate-bird  colonies,  where 
they  liTed  apparently  in  perfect  peace  with  their  neighbours,  though 
it  is  one  of  the  common  sights  to  see  the  Frigate-birds  chasing  them 
out  at  sea  to  make  them  hand  over  the  fish  they  have  caught.  The 
bird  has  a  curiously  incomplete  look,  the  feathers  not  sitting  close  and 
smooth  as  in  its  allies,  and  the  colours,  though  bright,  appear  to  be 
in  indifferent  taste.  The  bill  is  greyish  blue,  and  the  bare  skin 
^hich  extends  over  the  lores  and  behind  the  eye  is  bright  blue. 
At  the  base  of  both  upper  and  lower  mandible  is  a  band  of  pink 
gradually  blending  with  the  colours  behind.  The  skin  between  the 
rami  of  the  mandible  and  on  the  '  chin '  is  dark  slate.  The  feet 
are  of  a  dark  pink,  almost  magenta. 

The  eggs  of  the  three  species  have  the  pale  blue  ground-colour 
almost  hidden  by  the  chalky-white  covering.  Those  of  S,  eyanops 
are  much  larger  than  the  others.  My  specimens  vary  in  weight  as 
follows : — 

S.  cyanops 1 1 9  to  144  grs. 

S.  leucogaster 80  to    88   „ 

-S.  piscatrix     69  to    83   „ 

At  Canton  Island  a  clump  of  Tourneforiia  trees  was  habitually  used 
by  these  birds  (8,  piscatrix)  as  a  roosting  and  preening  place.  Among 
the  pieces  of  down  which  were  sticking  to  the  bare  branches,  having 
been  preened  out  of  the  feathers,  was  found  one  entangled  with  a 
seed  of  one  of  the  trailing  plants  of  the  island  {Boerhaavia  tetrandra^ 
Forst.),  which  is  beset  with  glandular  hairs.  Such  an  incident  indi- 
cates  a  method  by  which  seeds  may  be  distributed  from  island  to 
inland  by  birds. 
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TUBINARES. 

Pdffinus  nativitatis.  Streets  *. 

Though  this  bird  was  frequently  seen  both  at  Phoenix  and 
CtntoD  Islands,  I  only  obtained  one  egg,  which  was  placed  in  the 
iDterior  of  a  heap  of  rough  coral  blocks  piled  together  by  the 
guano-diggers.  It  is  pure  white,  and  of  a  long  oval  shape,  measuring 
2*3  b.  in  length  and  barely  1*5  in.  in  breadth. 

The  bird  was  first  described  from  Christmas  Island  (Pacific  Ocean), 
tud  two  specimens  have  since  been  obtained  at  Krttsensteru  Island 
to  the  west  of  the  Sandwich  Islands. 

(ESTRELATA  PARVIROSTRIS  (Pcalc'). 

There  were  numbers  of  this  species,  wheeling  rapidly  hither  and 
thither  near  the  icround  in  wide  figure-of-8  curves  just  as  the  smaller 
Petrels  do  oyer  the  surface  of  the  sea.  They  place  their  eggs,  with 
almost  no  nest,  on  the  ground  under  the  tangled  branches  of  the 
boshes.  The  egg  is  white,  and  measures  2*3  in.  in  length  and 
1*65  m.  in  breadth.  A  newly  hatched  young  one  was  covered  with 
dirk  grey  down. 

The  bird  appears  to  be  known  only  from  Puka-puka  (=Honden 
or  Dog  Island,  Low  or  Paumotu  Archipelago),  near  which  a  single 
individual  was  obtained  by  Peale '  on  the  visit  of  the  Wilkes  Ex- 
pedition.   This  specimen  has  remained  hitherto  unique. 

Fregetta  albigularis  (Finsch). 

During  the  middle  of  the  day  there  were  few  of  these  birds  to  be 
seen,  but  towards  sunset  before  we  left  the  island  they  came  in  in 
considerable  numbers.  I  watched  one  of  them  beating  backwards 
tnd  forwards  over  a  sandy  tract  sparsely  covered  with  grass,  in 
which  they  make  their  burrows.  It  was  some  time  before  the  bird 
found  his  home  and  settled  down.  I  caught  it  as  it  was  disappearing. 
On  putting  my  arm  into  the  burrow  I  found  a  second  bird  at  the 
extreme  end,  which  was  just  as  far  as  I  could  reach.  I  found  no 
eggs  in  the  burrows,  but  on  opening  one  of  the  birds  that  I  obtained 
I  found  an  egg  ready  to  be  laid  in  the  oviduct. 

This  egg  measures  1*54  in.  in  length  and  1*12  in.  iu  breadth.  It 
is  of  a  creamy-white  colour,  with  minute  spots  profusely  sprinkled 
at  the  larger  end,  but  sparsely  over  the  remainder.  Those  of  the 
deeper  layers  are  pale  purple,  the  superficial  ones  reddish  brown. 

The  sandy  tract  above  mentioned  contained  a  large  number  of 
burrows,  so  that  on  walking  over  it  the  ground  frequently  gave 
under  foot. 

This  bird  was  first  described  as  a  distinct  species  by  Finsch  from 
Randavu  in  Fiji*.  It  had  been  previously  obtained  from  the 
Marquesas  Islands  *  and  from  the  New  Hebrides ". 

'  Bull.  United  States  Mua.,  No.  Tii.  1877,  p.  29. 

*  P«ile,  Zoology  of  United  Stott»  Exploring  Expedition,  1848,  p.  208. 
'  Casmn,  U.  S.  Bxpl.  Eiped.,  Mammalogy  and  Ornithology,  p.  411. 

*  Fin«h,  P.  Z.  S.  1877,  p.  722. 

'  Bp.  "Ois.  Marquise*,'*  Compt<>8  Rend.  1856,  xli.  p.  11()9. 

*  Salvin.  P.  Z.  S.  1879,  p.  im. 
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L  A  R  I  D  JC. 

Sterna  fcliginosa  (Gmel.). 

Sterna  lunata  (Pcale  *). 

These  two  species  had  precisely  similar  habits*  There  were 
thousaods  of  them  oq  the  island  goiag  about  in  large  flocks,  now 
settled  on  the  ground  and  now  rising  with  shrill  and  deafening 
cries.  The  flocks  were  not  mixed,  each  being  formed  of  a  single 
species.  The  eggs  are  laid  on  the  bare  patches  of  coral  shingle, 
the  two  species  occupying  separate  areas.  Though  I  came  on  several 
of  these  patches  and  collected  numbers  of  the  eggs,  I  never  found 
two  eggs  together,  as  though  laid  by  one  bird. 

The  habits  of  the  Sooty  Tern  {Sterna  faligino9a\  with  regard  to 
the  number  of  eggs  it  incubates  at  one  time,  appear  to  vary.  Pick- 
ering states  that  among  the  hundreds  of  eggs  he  saw  at  Rosa 
Island,  be  saw  two  eggs  together  only  in  two  cases '.  Similarly  at 
*  Wideawake  Fair '  on  Ascension  the  bird  is  described  as  laying  only  a 
single  egg^.  On  the  other  hand,  Hume  found  the  eggs  ^two  and 
three  together  "  at  the  Laccadive  Islands  \  and  Audubon  states  that 
the  bird  lays  three  eggs  ^  in  his  description  of  their  nesting-haunts  in 
the  Tortugas  Keys. 

Both  Arundel  and  Hague  {op.  cit.)  say  that  the  '*  Wideawakes," 
under  which  term  either  or  both  of  these  species  may  be  included, 
have  two  laying-seasons  in  the  year  at  these  islands. 

Sterna  fuUg%no9a  is  found  all  round  the  world  in  the  tropics, 
occasionally  visiting  our  own  shores.  Sterna  lunata,  which  was 
first  obtained  by  the  Wilkes  Expedition  at  various  tropical  islands 
of  the  Pacific,  ranges  also  into  the  Indian  Ocean. 

The  egg  of  Sterna  lunata  resembles  that  of  S./uliginosa  in  colour, 
but  it  is  smaller  and  rounder.  My  largest  specimen  is  1*G8  in.  long 
and  1*26  broad,  the  smallest  is  1  55  in.  long  and  12  broad.  Theegs; 
is  creamy  white,  profusely  and  uniformly  sprinkled  with  overlying 
spots  of  rich  brown  and  deeper  ones  of  pale  purple. 

Anovs  stolidus  (Linn.). 

These  were  present  in  hundreds,  going  about  in  large  flocks. 
They  have  a  habit  of  settling  packed  together  as  close  as  thev  can 
stand.  I  found  no  eggs,  but  we  came  on  half-fledged  young  birds 
under  the  tangled  branches  of  the  Sick. 

The  bird  is  distributed  through  all  the  tropical  seas. 

Angus  caruleus  (Bennett"). 

This  exquisite  little  bird  is  of  a  delicate  silvery-grey  colour 
and  the  most  elegant  proportions.     They  follow  one  about  in  parties 

'  Peale,  Zoology  U.  S.  Expl.  Exped.  IS48,  p.  277. 

^  Cmmu,  U.  8.  Kxpl.  Exp<»d.,  Zool.  p.  388. 

»  Sperling,  *  Ibim'  18(W,  p.  287.     Penrose,  Ibie,  1879.  p.  278. 

*  Hume,  'Stray  Feathers,*  1870,  p.  430. 

*  Audubon,  *  Ornithological  Biogi'aphy,*  vol.  iii.  p.  266. 

*•  Narrative  of  a  Whaling  Voyage  round  the  Globe,  ii.  p.  298  (1840). 
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of  four  or  six  and  perch  on  the  top  of  a  rock  or  shrub  close  at  hand 
in  the  most  friendly  manner. 

I  foand  the  egg  afterwards  at  Canton  Island  early  in  July.  It 
wu  laid  in  a  hollow  among  the  rough  weathered  clinkers  of  coral 
rock  above  high-tide  level.  A  few  bits  of  thin  shells,  pieces  of  coral, 
and  some  sticks  composed  the  nest.  There  was  one  egg  in  each  of 
the  two  nests  I  found.  The  e^  is  astonishingly  large  for  the  size 
of  the  bird,  measuring  1*5  in.  in  length  and  1*03  in  breadth.  It  is 
pale  cream-colour  with  a  thin  imiform  sprinkling  of  small  spots,  the 
underljiog  ones  pale  greyish  brown  and  indistinct,  the  superficial 
ones  sharply  define<l  and  rich  brown. 

Peale  found  the  eggs,  three  in  a  nest,  at  Puka-puka  or  Honden 
Island  in  the  Paumotu  Archipelago,  in  August  \  and  Dr.  Graffe 
found  them  at  M'Kean  Island,  in  the  Phcenix  Group,  in  October 
tnd  NoTember  ^. 

The  bird  ranges  widely,  at  least  over  the  Central  Pacific.  It  has 
been  recorded  from  Christmas  Island*,  Fanning  Island ^  the 
Marquesas  *,  the  Paumotus ',  and  the  Phoenix '  and  EUice  Islands*. 

Gygis  CANDIDA  (Gmcl.). 

Abundant  here  and  at  Canton  Island.  They  frequently  came 
fljiog  round  my  head  in  pairs,  uttering  their  curious  nasal  note,  and 
approaching  so  close  that  I  quite  naturally  put  up  my  hand  fancying 
for  the  moment  they  would  alight.  They  by  their  solitary  eggs  on 
the  bare  coral  rock  in  the  absence  of  the  branches  of  trees  which 
they  use  elsewhere.  The  bird  is  distributed  widely  through  tropical 
seas.  It  appears  that  it  b  absent  from  the  shores  of  Aftica  and  the 
Malay  Archipelago. 

There  were  three  kinds  of  Wading  birds  on  the  island — Curlews, 
V\oTen(Charadriu8/nlvu*,  Gmel.),  and  Turnstones  (Sirepsilas  inter- 
pref  (Linn.)  )  ;  but  as  my  specimens  came  from  Canton  Island  I 
will  defer  mention  of  them  to  the  account  of  our  visit  there. 

Rabbits  are  fairly  plentiful  on  the  island,  having  no  doubt  been 
left  here  when  it  was  worked  for  guano. 

A  large  scarlet  Hermit-crab  is  very  abundant,  and  proved  a  great 
nuisance  in  attacking  the  birds  that  were  left  under  shelter,  tearing 
their  feet  and  the  bare  skin  about  the  throat.  The  birds  arrived  at 
the  ship  in  rather  a  draggled  condition,  having  been  wetted  by  a 
shower ;  some  of  them  had  been  mauled  by  the  crabs,  and,  to  finish 
np,  they  were  all  more  or  less  soused  with  sea-water  as  we  were 
putting  off  from  the  difficult  landing. 

All  the  time  we  were  on  the  island  there  was  a  deafening  clamour 

*  Oanin,  U.  S.  Expl.  Sxped.,  Mamm.  k  Orn.  p.  394. 

^  Finach  and  Haitlaub,  '  Fauna  Oentralpolynesiena,'  p.  240. 

*  Bennett,  /or*,  cit. 

*  Arundel ;  Trirtram,  Ibis,  1883,  p.  48. 
'  Trifltnun,  Ibis,  1881,  p.  252. 

*  Peale,  ZooL  U.  8.  Bzpl.  Exped.,  Birds,  p.  285. 
'  Finach  and  Hartlaub,  loc.  cit. 

*  Whitmee ;  Sharpe,  P.  Z.  S.  1878,  p.  271. 
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W  dififerent  birds'  notes.  They  were  so  namerous  that  sererml  ttmes 
when  shooting  a  bird  a  second  dropped  as  well,  happening  to  come 
iaco  the  line  of  fire. 

I  was  nnable  to  land  at  Sydney  Island  owing  to  the  heavy  surf 
oa  the  beach.  A  boat  effected  a  landing,  but  was  so  much  kuocked 
about  that  no  second  attempt  was  made.  It  was  very  tantalizing, 
as  the  greater  part  of  three  days  was  spent  in  the  neighbourho(^ 
of  the  island  making  soundings,  and  a  great  column  of  wheeling 
Frigate-birds  could  be  seen  from  the  ship  over  one  end  of  the  island ; 
and«  flying  over,  I  saw  Gannets  (Sula,  2  sp.),  Boatswain-birds 
{PkaetoH  ruhricauda).  Noddies  (one  of  the  large  ones  and  the  little 
A.  e<eruleus)j  and  Terns,  and  small  squads  of  Curlew,  Plover,  and 
Turnstone. 

Canon  Tristram  has  described  a  new  species  of  Pintail  Duck 
(Dafila  wiode9td) '  from  this  island,  which  was  obtained  by  Mr. 
J,  T.  Arundel. 

A  stay  of  only  a  few  hours  was  made  at  Enderbury  Island,  and  I 
had  no  opportunity  of  landing.  There  appeared  to  be  fewer  birds 
here  than  at  Phoenix  Island. 


We  stayed  at  Canton  Island  from  the  1st  to  the  9th  of  July. 
As  above  stated  this  is  an  atoll-shaped  island,  formed  by  a  belt  of 
low  land  enclosing  a  lagoon,  which  communicates  only  by  one  narrow 
channel  with  the  sea.  Except  for  a  few  low  bushy  thickets  of  a 
widely  distributed  tree  {Toumefortia  argentea,  nearly  allied  to  the 
Heliotrope),  this  island  is  as  treeless  as  Phoenix  Island.  Like  that 
island  it  is  covered  with  a  low  bushy  growth,  but  a  rather  larger  list 
ot  i>lant8  is  found,  amounting  to  some  10  species. 

All  the  species  of  birds  which  we  had  seen  at  Phoenix  Island 
ociH»rred  here,  except  the  Little  Petrel  {Fregetta  albigularis).  Besides 
tth^  ferns  seen  there  I  obtained : — 

^KENa  BERGii,  Lichtensteiu, 
vkWh  ranges  throughout  the  warm  parts  of  the  Indian  and  Pacific 

:^««NA  MELANAUCHEN,  Tcmm. 

^^t  If  *jT^  beautiful  little  bird,  having  a  black  horseshoe- 
s*>^>i  band  limiting  the  white  crown,  a  pale  and  most  delicate 
>,VK.if  ^  *.ate  on  the  back,  and  the  rest  of  the  plumage  white,  tinged 
-vi^  *  iwkle  rose-colour.  i^       -o  »      o 

t  ^  \M^xd  in  the  Nicobar  and  Andaman  Islands  of  the  Indian 
.>s^n  *^  across  the  Malay  Archipelago  to  the  western  part  of  the 
-v-N  ^V*«u.  where  it  has  been  recorded  from  New  Caledonia,  Fiji, 
x...v^  r.^uga.  Ponapi  and  the  MarshaU  and  Gilbert  Islands.  I 
*»'Vv;  ?^  fcmi  the  nest. 

*  Tristram,  P.  Z.  S.  1886,  p.  79. 
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Four  species  of  Charadriidse  were  seen  on  the  island. 

NUMENIUS  TAHITI BNSIS  (Gmel.). 

This  curious  species  of  Curlew,  which  is  rare  in  collections,  was 
abundant  at  Canton  Island,  and  prohahlj  the  hirds  I  had  previously 
seen  at  Sydney  and  Phoenix  Islands  belonged  to  this  species. 

Tbe  character  which  distinguishes  this  bird  from  all  others  is  the 
peculiar  development  of  the  dbial  plumes.  Their  shafts  are  pro- 
duced into  long  shining  brbtles,  which,  projecting  far  beyond  the 
general  investment  of  feathers,  produce  a  curious  appearance. 

The  Curlews  were  very  tame.  They  went  about  in  parties  of  six 
or  eight  on  the  open  shingly  places  and  sandy  shores  of  the  lagoon, 
or  flew  round  one's  head  uttering  their  notes  like  the  words  "  turree- 
turru** 

The  species  was  first  obtained  at  Tahiti  on  Captain  Cook's  second 
viiit  and  described  hy  Gmelin^ ;  since  thb  it  has  heen  obtained  at 
Tinceones  Island  in  the  Paumotus,  and  at  Samoa,  the  Marquesas, 
Fiuwing,  Gilbert,  Phoenix',  and  Sandwich  Islands.  Its  breeding- 
haunts  appear  to  be  in  the  far  north  of  the  American  continent.  It 
has  twice  been  obtained  in  Alaska'  in  the  month  of  May,  where  the 
birds  were  going  about  in  pairs  and  were  evidently  in  their  nesting- 
haunts. 

Charadrius  fulyuSi  Gmel. 

There  were  small  squads  of  this  widely-distributed  bird  both  here 
•od  at  Phoenix  Island.  Several  of  the  males  had  assumed  the  fine 
black  front  of  breeding  plumage.  I  failed,  however,  to  find  the 
eggs  or  any  indication  of  pairing. 

The  two  forms  of  thb  species — Old  World  and  New  World — are 
only  distinguished  by  slight  differences  of  size.  The  measurements 
of  my  Phoenix  Island  specimens  are  intermediate,  so  they  cannot  be 
referred  to  one  form  or  the  other. 

The  only  locaHties  in  which  thb  bird  b  certainly  known  to  breed 
ire  the  tundras  of  Eastern  Siberia  on  the  one  hand,  and  on  the  other 
tbe  extreme  north  of  the  American  continent,  beyond  the  region  of 
forest-growth.  Thence  they  wander  down  to  China,  India,  the 
HaUy  Islands,  Australia,  and  the  islands  of  the  Pacific  Ocean  from 
the  western  part  of  their  range  and  to  South  America  from  the 
eastern  ^.  It  b  remarkable  that  so  many  birds  should  remain  in  their 
•outhem  haunts  in  the  height  of  the  breeding-season.  The  wedding- 
plumage  of  the  males  shows  that  the  birds  were  not  immature. 

Strbpsilas  interpres  (Linn.). 

These  were  also  abundant,  in  flocks  of  6  to  20  or  so,  working 
•long  the  outer  reef  platform,  or  settling  close  together  on  the 
stretches  of  sand  exposed  at  low  tide  on  the  shore  of  the  lagoon. 
There  was  no  indication  of  nesting.  The  bird,  as  is  well  known,  b 
cosmopolitan  in  its  range. 

»  STit,  Nat  t  p.  666  (1788). 

'  Obtained  by  Oriiffe  at  M'Kean  iBland,  Finsch  and  Hartlaub,  /.  c,  p.  177. 
'  Ridgwaj,  Am.  Nat  1874,  p.  435.    Nelson,  Oruiie  of  the  '  Corwin/  p.  90. 
*  SedbK>hm*s  '  Charadriidae.' 
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ToTANUS  iNCANus  (GmeL). 

A  few  solitary  indiriduftls  of  this  Sandpiper  frequented  the  sandy 
shores  of  the  lagoon  of  Canton  Island. 

The  following  twenty- six  apecles  of  birds  have  been  observed  at 
the  Phoonix  Group  * : — 

CnAElA[>A]TTl.e. 

Charadrius  ftUvus^  Gmel Ej(\ n ey     1  sland      { A mndet),      Sydney, 

Phfpniic,  and  Cantoh  IsL^iid^. 

StrepsUas  interpres  (Linn.)...,..,.,     Sydney,  Phcptni.  and  Can  I  on  lelaiide^ 

Numenivs  tahitiensMf  Qtmeh  .  Gantou  Island  tPlio&Rix  and  Svdjipj  In- 
lands ?). 

Totanw  inoanus  (Gmel.) Sydney  Tsloiid  {Aru  ndfl),  Can  ton  I^lan  d. 

Laeio^, 

Sterna  hergii  (Licht.) * .     Canton  Tsl and . 

pana^a^Qtmel ,..„     M*Kcun  Island  (<?m^). 

fiUiginosa^  Gaiel „     P  hd?nix  and  Oa  nt  on  I*latid§, 

/uno/a,  Peale  .*.*.*.».     M^Keaii   laland  {Graffi^}^    PbtimU   and 

Canton  labnib. 

melanauchenf  Temm. CanU)n  Inland- 

Anous  stolidm  (Linn.) «.,...„,     M'Kv&n  Island  (Graffr),  Qnrdner  Inland 

{Pick£riiig)t  Pfateuix  and  Canton  h-^ 

lands. 
caruleus  (Bennett) ,,..,,     M^  Keon  lAland  ( GrS^e),  8ydn«y,  Phcmii, 

Canton,  and  Bimie  laLandt, 
Gygia  Candida^  Gmel „ M 'Koan  Inland [GrafffY  Sy d noy»  Plicpn i i, 

CaotODT  and  Bimie  lalandn. 

PfiLECASrD.^, 

Fregata  minor  (Qme\.)   Pho&nix  Island. 

aquilu  (Linn.) ,,.     M'lCean  Inland  (Grnffey 

Pkaeton  rvbricauda^  Bodd M'  K  <saii  Isbnd  ( Graft ),  Sydney ,  Phmiix. 

and  Gaiil4jn  I&larad^. 

athereus,  Linn M^Kean  Island  (Griiff). 

Sula  leucoff aster  (Bodd.) lI'K<?an  TaUnd  (  Grd^ey  i^ydney,  Pbcetux, 

Canton,  and  Blmie  laLandfl. 
eyanops  (Sunder.)  ............     M'Kean  Island  {Gr^r\  Gardner  Islwid 

{I'kA'cnnq)^  Sydneyi  PhcFtiijt,  and  Cari* 

ton  li^Lttnda. 
pitcatrix  (Linn.) .,.,    M'Keau  Island  (Grafe),  M'Kntn,  Oftrtl- 

ner,  and  Sydney  {Picl-erii*^)^  Canlon 

and  Phcenii  Iisfandi. 

pROrELIiAKlTI>.B. 

Puffinua  assimilis^  Gbuld     M  *  Kean  Talan  d  (  Grdffr  I 

dichrous,  F.  &  H M'Kwm  Island  {Gr^ff). 

cklororkynchus^  Leflson 5l'JCe*n  Island  {Gr^fh}. 

nativitatiSy  Streeta  ...........  Pboniix  and  Canton  lalaiidK. 

(Estrelata  parvirostris  (Peale)    *..  Phcpaii  and  Cbjiton  iHUnidf. 

FVeffetta  albiguiariSy  Fixmch  .,..„  Pb^ftiix  Island, 

D<^Ua  modesfa^  Trifltrmm    ..,.,..»     Sydney  laknd  {Arimdd). 

^  Dr.  Graffe's  obaerrations  are  quoted  tr^m  Finjcb  and  Harttanby  *  f^anA 
Centndpolynesiens ' ;  Dr.  Pickering**,  from  Ca^in.  *  U.  S,  ExpJ.  Eiped^* 
Mamm.  k  Ornith.;  thoee  of  Mr.  Arundel,  frum  TriBtmm.  P.  Z.  S.  1886,  p.  79. 
Where  no  reference  is  giren  tbe  obi^rTHtion  ia  mine. 
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May  5,  1891. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  April : — 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  April  were  83  in  number.  Of  these  37  were  acquired  by 
presentation,  23  by  purchase,  1 1  by  exchange,  6  were  born  in  the 
Gardens,  and  6  were  received  on  deposit.  The  total  number  of 
departures  during  the  same  period,  by  death  and  removals,  was  73. 

The  most  noticeable  additions  during  the  month  were  : — 
1.  An  adult  male  example  of  what  appears  to  be  the  Lesser 
Orang  (Simia  morio}  of  Owen,  P.  Z.  8.  1836,  p.  92  \  presented  by 
Commander  Ernest  Rason,  R.N.,  and  received  at  the  Gardens  on 
April  15th. 

Commander  Rason  writes  to  me  that  he  obtained  this  animal  at 
Koching,  Sarawak,  from  some  natives,  who  brought  it  to  him  sus- 
pended from  a  pole  afler  the  manner  of  a  Sloth.  At  first  it  was 
extremely  savage  and  tried  to  hite,  but  soon  became  comparatively 
time,  and  after  a  week  would  allow  itself  to  be  carried  about  and 
made  a  pet  of.  After  three  months'  time  he  says  *'  George,"  as  he 
calls  the  animal,  does  not  seem  to  have  grown  in  height  at  all,  and, 
iad^g  by  the  look  of  his  teeth,  must  he  ahout  ten  years  old ;  but 
oavmg  had  plenty  to  eat  and  little  exercise  has  grown  much  fatter. 

Simia  morio  is  generally  stated  to  differ  from  the  larger  S,  satyrus 
not  only  in  its  smaller  size  hut  also  in  the  entire  ahsence  of  cheek- 
callosities,  which  are  certainly  not  apparent  in  the  present  specimen. 
The  skull  is  also  stated  to  be  quite  different  from  that  of  the  larger 
form. 

2.  An  example  of  the  Great-hilled  Tern  {Phaethuta  magnirostrui) 
from  South  America,  ohtained  by  purchase. 

This  Tern  is  new  to  the  collection. 


Mr.  T.  D.  A.  Cockerell  read  notes  on  some  Slugs  of  the  Ethiopian 
Region,  based  on  specimens  in  the  collection  of  the  British  Museum. 

It  having  heen  arranged  that  a  special  discussion  should  be  held 
on  the  Fauna  of  British  Central  Africa,  Mr.  Sclatbr  opened  the 
subject  with  the  following  remarks :  — 

*'  British  Central  Africa  **  is  the  official  name  for  that  portion  of 

East-African  territorv  under  the  British  sphere  of  influence  which 

is  fiitoated  immediately  north  of  the  Zambesi.      On  the  south  it  is 

bounded  mostly  hy  the  Zambesi,  a  corner  between  the  Zambesi  and 

the  Lower  Shir^  having  heen  cut  off  for  the  benefit  of  the  Portuguese, 

ivhile  to  the  east  of  the  Shir^  the  Ruo  forms  the  southern  border. 

Prom  the  highest  affluents  of  the  Ruo  the  boundary  runs  north  to 

lake  Shirwa,  and  thence  in  a  slanting  line  to  the  eastern  bank  of 

l*kc  Nyaasa,  which  it  reaches  at  about  13°  50'  S.  lat.    The  whole  of 

^  See  also  Bajah  Brockets  ifote  on  this  subject,  P.  Z.  S.  1841,  p.  55. 
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the  western  bank  of  Lake  Njassa  belongs  to  British  Central  Africa, 
and  I  suppose  also  the  western  half  of  the  lake,  from  the  end  of 
which  the  border-line  runs  irregularly  westward  to  the  base  of  Lake 
Tanganyika,  thus  embracing  the  whole  of  what  is  called  the 
"  Tanganyika  Plateau."  On  the  north-west  and  west  the  boundaries 
of  British  Central  Africa  have  still  to  be  definitely  settled.  But  it 
is  quite  understood,  I  believe,  that  lakes  Moero  and  Bangweolo  and 
the  adjoining  lands  to  the  east  come  within  the  sphere  of  British 
influence,  and  that  the  Barotsi  Highlands  and  the  great  valley  of 
the  Loangwa  and  its  eastern  tributaries  are  also  within  the  area  of 
"  British  Central  Africa." 

To  gOTem  this  enormous  territory  of  perhaps  some  500,000  square 
miles  in  extent.  Lord  Salisbury  has  selected  our  Fellow,  Mr.  Henry 
Hamilton  Johnston,  C.B.,  well  known  to  science  for  his  explorations 
both  in  the  Western  and  in  the  Eastern  Tropics  of  the  African  Con- 
tinent. Mr.  Johnston  has  already  departed  from  England  for  the 
scene  of  action.  But  he  leaves  behind  him  Mr.  Bertram  L.  Sclater, 
R.E.,  the  Chief  of  his  Staff,  and  Mr.  Alexander  Whyte,  F.Z.S.,  his 
Naturalist,  and  for  the  benefit  and  instruction  of  these  gentlemen, 
who  have  favoured  us  with  their  company  to-night,  I  venture  to 
bring  before  you  a  few  remarks  on  the  Zoology  of  this  part  of  Africa, 
chiefiy  in  order  to  show  how  little  we  know  and  how  much  we  want 
to  know,  and  to  invite  you  to  a  discussion  on  the  subject. 

Mr.  Johnston  informs  us  that  he  wishes  to  make  a  thorough 
examination  of  the  Fauna,  Flora,  and  Geology  of  British  Central 
Africa ;  that  is,  as  already  pointed  out,  of  the  shores  and  waters  of 
Lakes  Nyassa,  Tanganyika,  Shirwa,  Bangweolo,  Moero,  and  of  the 
Rivers  Zambesi,  Loangwa,  Shire,  &c.,  and  of  the  country  generally 
comprised  between  the  limits  of  the  left  bank  of  the  Zambesi,  the 
east  shore  of  Lake  Nyassa,  and  the  southern  watershed  of  the 
Congo. 

I  am  sure  we  shall  be  all  glad  to  help  him  in  such  a  laudable 
undertaking,  and  that  he  means  to  attempt  what  he  says  is  showu 
by  his  engagement  of  Mr.  Whyte  as  Naturalist  to  his  expedition, 
and  by  his  having  supplied  Mr.  Whyte  with  all  the  apparatus  neces- 
sary for  this  purpose. 

The  large  area  just  described  as  British  Central  Africa  will  be 
divided  for  adminintrative  purposes,  I  believe,  into  three  sections  : — 
(1)  Nyassa-land,  comprising  the  eastern  portion,  lying  within  the 
basin  of  Lake  Nyassa  and  the  Shir6 ;  (2)  Bangweolo-land,  comprising 
the  north-western  portion  draining  mostly  into  the  Congo  ;  and  (3) 
Barotsi-land,  comprising  the  south-western  portion  drained  by  the 
upper  affluents  of  the  Zambesi.  Ot  the  two  last-named  divisions  it 
may  be  stated  at  once  that,  as  regards  their  zoology,  they  are  ab- 
solutely terrce  incognitce.  They  have,  in  fact,  as  yet  only  been  visited 
by  a  few  adventurous  travellers,  who  have  not  bad  time  nor  occasion 
to  attend  to  natural  science.  As  regards  Nyassa-land  the  case  is  a 
little  different ;  a  certain  number  of  Europeans,  chiefly  for  missionary 
purposes,  have  been  settled  in  several  parts  of  this  territory  for  the 
past  thirty  years,  and  a  certain  number  of  zoological  specimens  have 
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been  acquired  through  their  means.  I  will  therefore  say  a  few  words 
opoD  the  general  state  of  our  knowledge  of  the  Zoology  of  Nyassa- 
land. 

So  far  as  we  can  tell  from  our  present  very  imperfect  knowledge 
of  the  subject,  the  fauna  of  Nyassa-land  will  be  best  considered  in 
three  divisions : — ( 1)  the  Basin  of  the  Shir^»  (2)  the  Shiro  Highlands, 
(3)  the  Basin  of  Lake  Nyassa.  As  regards  our  knowledge  of  its 
Zoology,  the  followiug  are  the  principal  authorities  to  be  referred 
to:— . 

1.  Bianconi's  '  Specimina  Zoologica  Mosambicana,'  published  at 
Bologna  in  parts  from  1850-67. 

Bianconi  was  Professor  of  Zoology  in  the  University  of  Bologna, 
and  described  various  specimens  from  the  collections  sent  home  to 
him  by  Fonuuini  from  Mozambique,  in  a  somewhat  antiquated 
fashion.  No  complete  account  of  the  animals  of  any  branch  of 
zoology  is  given  in  his  work. 

2.  Peters's  *  Naturwissenschaftliche  Reise  nach  Mossambique/  in 
four  volumes,  published  at  Berlin  from  1852  to  1882.  This  is  the 
most  important  work  that  has  yet  appeared  upon  the  Zoology  of 
South-eastern  Africa.  Our  former  Foreign  Memher,  Dr.  W.  Peters 
of  Berlin,  passed  six  years  at  various  stations  in  Portuguese  £ast 
Africa  from  1842  to  1848,  and  made  excellent  collections  in  every 
branch  of  zoology.  Peters,  though  always  hard  at  work,  was  some- 
what dilatory  in  puhlication,  and  only  succeeded  in  getting  out  the 
four  volumes  above  mentioned,  though  others  were  in  contemplation, 
and  in  fact  had  been  partly  prepared  at  the  time  of  his  death  in 
1883.  The  first  volume,  published  in  1852,  gives  us  an  excellent 
•ceoont  of  the  Mammals  of  Mozambique ;  the  second,  intended  to 
eoDtain  the  Birds,  was  never  published ;  the  third,  relating  to  the 
Rq)tiles  and  Amphibians,  was  issued  in  1 882 ;  the  fourth,  containing 
the  Freshwater  Fishes,  in  1 868.  These  three  volumes  were  pre- 
pared by  Peters  himself.  The  fifth  volume,  devoted  to  the  Insects 
and  Myriapods,  was  written,  except  as  regards  the  last-named  group, 
by  Peters's  colleagues  in  the  Berlin  Museum. 

3.  Finsch  and  Hartlaub's  •  Vogel  Ost-Afrikas,'  published  at 
Leipzig  in  1870.  This  volume,  which  forms  a  portion  of  Von  der 
Decken's  '  Reisen  in  Ost-Afrika,'  is  the  only  general  systematic  work 
on  the  Birds  of  Eastern  Africa  yet  published.  But  the  discoveries 
and  explorations  since  made  have  been  so  numerous,  that  Finsch  and 
Hartlaub's  work,  though  nearly  exhaustive  at  the  time  it  was  issued, 
has  now  become  more  or  less  antiquated,  and  much  requires  to  be 
replaced  hy  a  new  publication. 

4.  Dr.  Kirk's  "  List  of  the  Mammals  of  Zambesia,"  published  in 
our  ♦  Proceedings'  for  1864. 

Dr.  Kirk  gives  notes  on  67  species  of  Mammals  met  with  during 
his  various  journeys  up  the  Zambesi  and  Shir^  to  Lake  Nyassa  and 
OD  the  coast  of  Mozambique. 

5.  Dr.  Kirk's  article  "On  the  Birds  of  the  Zambesi  Region," 
published  in  '  The  Ibis  '  for  1864  (p.  307). 

Dr.  Kirk  gives  notes  on  1.50  species  of  which  he  collected  examples 

21* 
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along  the  Zambesi,  its  tributary  the  Shire,  aod  on  the  western  shore 
of  Lake  Nyassa. 

6.  In  the  same  volume  of  '  The  Ibis '  (p.  301 )  I  gave  an  account  of 
an  excellent  collection  of  rapacious  birds  made  by  the  late  Dr.  Dick- 
inson, principally  at  Chibisa  on  the  Shir6  near  the  upper  limit  of  navi- 
gation, where  he  died  in  1863.    It  contained  examples  of  22  species. 

7.  Dr.  Giinther's  Report  on  the  Reptiles  and  Fishes  collected  by 
Sir  J.  Kirk  in  the  Zambesi  and  Nyassa  Region,  published  in  our 
'Proceedings'  for  1864  (p.  303).  This  paper  gives  a  list  of  30 
Reptiles,  1 1  Batrachians,  and  30  Fishes,  of  which  examples  were 
obtained  by  Sir  John  Kirk.  The  paper  is  prefaced  by  some  valu- 
able remarks  by  the  collector.  A  new  genus  of  Cyprinoids  from 
Lake  Nyassa  is  characterized  as  Pelotrophus. 

8.  Dr.  H.  D.ohrn's  List  of  the  Land  and  Freshwater  Shells  of  the 
Zambesi  and  Lake  Nyassa  collected  by  Sir  John  Kirk,  published  in 
the  Society's  •  Proceedings '  for  1865  (p.  231). 

Twenty-four  species  are  noticed  in  this  list  by  Dr.  Dohm,  of 
which  7  are  described  as  new. 

9.  The  collection  submitted  by  Sir  John  Kirk  to  Dr.  Dohrn  did 
not  include  the  UnionicUe.  The  specimens  of  this  group  were  sent 
to  Mr.  Isaac  Lea  of  Philadelphia,  a  well-known  specialist  on  this 
group  of  MoUusks.  Lea  referred  Sir  John  Kirk's  specimens  to  six 
species,  all  of  which  he  described  as  new  in  a  paper  read  before  the 
Academy  of  Natural  Sciences  of  Philadelphia  in  April  1864  ^ 

10.  In  Dr.  Giinther's  ''Contribution  to  the  Knowledge  of  Snakes  of 
Tropical  Africa,"  published  in  the  '  Annals  and  Magazine  of  Natural 
History'  for  1888  (ser.  6,  vol.  L  p.  322),  several  species  are 
described  from  the  Nyassa  district,  but  the  names  of  the  collectors 
are  not  recorded.  The  paper  concludes  with  a  list  of  46  species  of 
Snakes  known  to  inhabit  the  Central  Lake  district  of  Tropical 
Africa. 

11.  Mr.  Edgar  Smith's  paper  on  the  Shells  of  Lake  Nyassa, 
published  in  our  '  Proceedings    for  1887  (p.  712). 

This  was  based  principally  upon  specimens  collected  by  Mr.  F.  A. 
Simons. 

12.  Mr.  R.  Crawshay's  valuable  notes  on  the  Antelopes  of 
Nyassa-land,  which  was  read  at  our  meeting  on  the  2nd  of  December 
last^ 

Mr.  Crawshay's  list  of  the  Antelopes  of  Nyassa-land  contains  12 
species,  but  others  no  doubt,  particularly  among  the  smaller  forms, 
remain  to  be  added  to  it. 

This  is  positively  the  only  information  yet  published  on  the 
Mammals  of  the  Nyassa  Basin. 

These  are  the  principal  pubHcations  relating  to  the  fauna  of 
Nyassa-land  that  I  am  acquainted  with.  There  are  no  doubt  many 
others  which  will  be  mentioned  by  the  various  naturalists  who  will 
kindly  contribute  towards  our  information  on  this  subject  on  the 
present  occasion.    As  I  said  before,  Nyassa-land,  so  far  as  we  at 

'  See  Proo.  Acad.  N&t  ScL  Philad.  1864,  p.  108. 
*  SeeP.Z.S.  1890,  p.648. 
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present  know  it,  appears  to  be  best  divisible  into  three  sections  for 
fauoifltic  purposes  ;  these  are  : — 

1.  The  Bagin  of  the  ShirS  below  the  cataracts,  the  fauna  of  which 
is  probably  indentical  with  that  of  the  Lower  Zambesi.  Katunga, 
where  the  navigation  of  the  Shir^  ends,  is  about  500  feet  above  the 
sea-level. 

2.  The  ShM  Highlands,  in  parts  of  which  the  hills  run  up  to  an 
elevation  of  8000  feet,  and  where  we  should  accordingly  expect  to 
find  a  considerable  modification  of  the  fauna. 

3.  The  Basin  of  Lake  Nyassa,  where  the  lake  itself  lies  at  an 
eleTatiou  of  about  1 500  feet  above  the  sea-level.  The  adjoining 
ranges  on  the  western  side,  which  is  alone  in  British  territory,  will 
probably  be  found  to  possess  a  fauna  nearly  allied  to  that  of  the  Shire 
Highlands.  

Mr.  G.  A.  BouLENGER  then  read  the  following  paper  ''On  the 
State  of  our  Knowledge  of  the  Reptiles  and  Batrachians  of  British 
Central  Africa." 

As  may  well  be  expected,  our  information  respecting  the  herpetolo- 
gical  fauna  of  this  district  is  at  present  very  meagre.  The  only 
specimens  with  precise  localities  in  the  British  Museum  are  derived 
from  five  sources,  viz. :— (I)  15  specimens  from  the  Shir^  Valley, 
porchased  in  1864;  (2)  11  specimens  from  the  Blantyre  Mission 
Station,  on  the  Sliir^  highlands,  and  Lake  Nyassa,  collected  by  Mr. 
F*  A.  Simons,  purchased  in  1877 ;  (3)  5  specimens  from  Lake 
Nyassa,  collected  by  Mr.  J.  B.  llielwall,  purchased  in  1877  ;  (4)  5 
specimens  from  Lake  Nyassa,  purchased  of  Mr.  Cutter  in  1877; 
(5)  7  specimens  from  Lake  Nyassa,  purchased  of  the  Universities' 
Mission  in  1888.  ^ 

Most  of  the  Snakes  have  been  noticed  by  Dr.  Giinther  in  a  recent 
paper  on  the  Snakes  of  Tropical  Africa  (Ann.  &  Mag.  N.  H.  [6]  i. 
1888,  p.  322),  in  which  two  new  species  from  Lake  Nyassa  and  one 
from  the  Shir^  are  described,  and  most  of  the  Lizards  and  Batra- 
chians will  be  found  mentioned  in  the  British  Museum  Catalogues 
(1882-1887).  There  are  in  addition  a  number  of  specimens  in  the 
Museum  which  are  labelled  "  Zambesi,"  or  "  Zambesi  Expedition," 
from  Sir  J.  Kirk*s  collections,  many  of  which  were  procured  in  the 
district  with  which  we  are  at  present  dealing.  A  report  on  these 
Reptiles  was  published  by  Dr.  Giinther  in  the  '  Proceedings '  of  this 
Society  for  1 864  (p.  303).  Owing  to  the  absence  of  precise  infor- 
mation as  to  localities,  I  have  abstained  from  mentioning  them  in 
the  list  appended  to  this  communication.  Other  works  of  special 
importance  in  the  study  of  this  fauna  are  Peters's  '  Reise  nach 
Mossambique,'  voL  iii.  Reptiles,  1882,  and  Bocage's  numerous 
papers  in  the  **  Jornal  de  Sciencias  "  of  the  Academy  of  Lisbon. 
No  doubt  many  of  the  Reptiles  described  from  the  Portuguese 
possessions  of  South-west  Africa  will  eventually  be  rediscovered  to 
the  East,  our  knowledge  being  already  sufficiently  advanced  to  show 
in  a  striking  manner  the  homogeneity  of  the  herpetological  fauna  of 
Southern  tropical  Africa. 
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In  the  following  list  I  have  enumerfited  till  die  Reptiles  and 
Batrachians  of  British  Central  Africii  of  ^hich  spccimenii  with 
localities  are  preserved  in  the  British  Museum. 

LIZARDS. 

1 .  Hemidactylus  mabouia,  Mor.  i  Cat  Liz,  i.  p.  1  '22. 
Shir^  Valley. 

2.  Pachydactylus  oshaughnessyt,  BIgr.  i  Cat,  Lh.  i. 
p.  204,  pi.  xvi.  6g.  3. 

Lake  Nyassa  (2%e/u;fl//;  Simons). 

3.  Varands  albigularis,  Daud.  ;  Cut*  Liz.  ii.  [k  308> 
Lake  Nyassa. 

4.  MoNOPELTis  SPHENORHYNCHUS,  Ptrs*  ;  Cat.  Liz.  ii.  p,  4.i.K 
Shir6  Valley. 

5.  NucRAs  TESSELLATA,  Smith  ;  Cat.  LiK.  iii,  p.  52, 
Lake  Nyassa. 

6.  Lygosoma  sundevalli.  Smith  ;  Gat.  L\l.  iii*  p.  307. 
Lake  Nyassa  (Thelwail). 

7.  Ablepharus  wahlbergi.  Smith  ;  Cat.  Liz.  iii.  p.  ^50. 
Lake  Nyassa  {Thelwall). 

SNAKES. 

8.  Typhlops  obtusus,  Ptrs. 

Typhlops  obtusus,  Peters,  Mon.  Berl,   Ac.  [5(15,   p.  2C0.  pi.—. 
fig.  2,  and  Reise  n.  Mossamb.  iii.  p.  95  (1882). 
Shire  Valley. 

9.  SiMOCEPHALUS  NYASS^E,  Gthr. 

Simocephalus  nyass€B,  Giinther,  Ann.  k  Mng.  N.  H.  (6)  i.  1888, 
p.  328. 

Lake  Nyassa. 

10.  Prosymna  AMBiGUA,  Bocage. 

Prosymna  ambigua,  Bocage,  Jorn.  So,  LUb.  iv.  1873,  p.  218, 
Shird  Valley. 

11.  Chlorophis  irregularis.  Leach. 

Ahatulla  irregularis,  Giinth.  Cat.  CoL  Su.  p,  152  (1858). 
Philothamnus  irregularis,  Bocage,  Joru.  Sc  Lisb.  ii.  1882,  p,  4. 
AhiBtulla  shirana,  Giinth.  Ann.  &  Mftg.  N.  IL  (ft)  i.  1888,  p.  326. 
Shird  Valley,  Blantyre  Mission  Station  {Simons). 
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1 2.   Philothamnus  semivariegattjs,  Smith. 

^Lh^JttHlla  semivarieffatOf  G-iinth.  Proc.  Zoo).  Soc.  1864,  p.  307. 
J^Adlothammu  punctatua,  Peters,  Mod.  fieri.  Ac.   1866,  p.  889, 
aod   Reiae  d.  Mossamb.  iii.  p.  129,  pi.  xix.  a.  fig.  1  (1882);  Bocage, 
Ic.  j>.    14. 
Sixir^  Valley  {Kirk) ;  L.  Nyassa  {Universitiei*  Mission), 

13.       ^MPHIOPHIS^  NOTOT^NIA. 

C^^^r-^nella  Hotottenia,  Gunth.  Proc.  Zool.  Soc.  1864,  p.  309, 
pi.  xiac^i.  fig.  1,  and  Ann.  &  Mag.  N.  H.  (6)  i.  1888,  p.  333. 

^^£^Miie8  hUdehrandtiiy  Peters,  Mon.  fieri.  Ac.  1878,  p.  205,  pi.  ii. 
fig-  ^  »      Fischer,  Jabrb.  Hamb.  Wiss.  Aust.  i.  1884,  p.  7. 

'^''^^^jmenis  notottenia^   Peters,   Reise   n.  Mossamb.  iii.  p.   118 

^^^^   Nyassa  {Thelwal[)\  Cape  McLear,  L.  Nyassa  (Simons). 

^*-        ^^SAMlfOPHIS  SIBILANS,  L.,  vaf.  SUBT/SNIATA,  PctcrS. 

...  ^^^^*^»^ophis  sibilans,  var.  subtaniata,  Peters,  Reise  n.  Mossamb. 

uup-    I  2  I  (1882);  Fischer,  Jahrb.  Hamb.  Wiss.  Anst.  i.  1884,  p.  12. 

.     j>^    McLear,  Lake  Nyassa  (Simons) ;  L.  Nyassa  ( Universities* 

-^SAMMOPHIS  ANGOLEK81S. 

p       -f^^^ophis  angolensis,  fiocage,  Jorn.  Sc.  Lisb.  iv.  1872,  p.  82; 
Ad^^  Siizb.  Ges.  naturf.  Fr.  18Wl,  p.  149. 
jy^f^^^^  homey eri,  Peters,  Mon.  fieri.  Ac.  1877,  p.  620. 
^^*^^<iphis  angoiensis,  Boettg.  Ber.  Senck.  Ges.  1888,  p.  55. 
J^^    JtfcLear,  Lake  Nyassa  (Simons), 

^^^ELOTORNIS  K1RTLANJ>I,  UalloW. 

'^^^orjitf  kirtlandii,  Peters,  op.  cit.  p.  lol,  pi.  xix.  fig.  2. 
^^    Nyassa  (Universities^  Mission), 

^^PTODIRA  8EMIANNULATA,  Glhr. 

^^ocjftra  semiannulata,  Guuth.  Ann.  &  Mag.  N.  H  (4)  ix.  1872, 

^^^^  ^jtasA  (Universities*  Mission). 

Calamblaps  miolepis,  Gthr. 
^^«meAip#  miolepis,  Gunth.  Ann.  &  Mag.  N.  H.  (6)  i.  1888, 

\  ^^Pe  McLear,  L.  Nyassa  (Simons). 

^^^iophis,  Smith,  is  closely  allied  to  Psammophylax.    Twelve  subequal 
"*^?*^  teeth,  followed  by  an  enlarged,  grooTed  tooth;   mandibular  teeth 
^ittqual.    Ktsal  semidivided ;  frontal  narrow.      Eye  moderate,  with  round 
p,i  I  P^^   Soiies  smooth,  with  apical  pits.    Veutrals  rounded.    Tail  moderate; 

'  "  ^  suwaudali  in  two  rows. 
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19.  Uriechis  capensis,  Smith. 

Elapomorphus  capensis.  Smith,  111.  Zool.  S.  Afr.,  Rept.,  App. 
p.  16  (1849)- 

Uriechis  capensis^  JaD,  Icon.  G^n.  Ophid.  livr.  15,  pi.  i.  fig.  5 
(1866) ;  Peters,  Beise  n.  Moesamb.  iii.  p.  1 12  (1882)  ;  Giinth.  Ano. 
&  Mag.  N.  H.  (6)  i.  1888,  p.  324. 

Cape  McLear,  L.  Nyassa  (Simons). 

20.  Uriechis  lunulata,  Ptrs. 

Uriechis  lunulaius,  Peters,  Mon.  Berl.  Ac.  1854,  p.  623,  &  op. 
cit.  p.  113,  pi.  xviii.  fig.  2;  Giinth.  1.  c.  p.  324. 
Lake  Nyassa. 

21.  Naia  haie,  L. 

Naia  haie,  Peters,  Beise  n.  Mossamb.  iii.  p.  137  (1882). 
Shire  Valley. 

22.  Naia  nigricollis,  Reinh. 

Naia  nigricollis,  Reinh.  Dansk.  Vid.  Selsk.  x.  1843,  p.  269,  pi.  iii. 
figs.  5-7;  Peters,  op.  cit.  p.  138,  pi.  xx.  figs.  9  &  10. 
Naia  mossambica,  Peters,  Mon.  Berl.  Ac.  1854,  p.  625. 
Sbir6  Valley. 

23.  Atractaspis  rostrata,  Gthr. 

Atractaspis  rostrata,  Giioth.  Ann.  &  Mag.  N.H.  (4)  i.  1868, 
p.  429,  pi.  xix.  fig.  J. 

A.  bibronii  {non  Smith),  Peters,  op.  cit.  p.  142,  pi.  xix.  a.  fig.  3. 
Lake  Nyassa  (  Universities*  Mission), 

24.  Causus  rhombeatus,  Licht. 
Causus  rhombeatus,  Peters,  op.  cit.  p.  144. 
Blantyre  Mission  Station  (Simons). 

BATRACHIANS. 

25.  Rappia  con  color.  Hallow. ;  Cat.  Batr.  Ecaud.  p.  124. 
Shir^  VaUey. 

26.  Megalixalus  fornasinii,  Bianc. ;  Cat.  Batr.  Ecaud. 
p.  130. 

Shird  Valley  ;  Lake  Nyassa. 

27.  Hylambates  maculatus,  A.  Dum. ;  Cat.  Batrl  Ecaad. 
p.  134. 

Shird  Valley. 

28.  Phrynomantis  bifasciata,  Smith;  Cat.  Batr.  Ecaud. 
p.  172. 

Shire  Valley. 
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29.  Brkvicbps  verrucosus,  Rapp ;  Cat.  fiatr.  Ecaud.  p.  177. 
Lake  Njaasa  (Univerntiei  Mission). 


Mr.  Edgar  A.  Smith  offered  the  following  remarks  on  the 
Molluscan  Fauna  of  British  Central  Africa : — 

So  far  as  I  can  ascertain,  very  little  seems  to  be  known  of  the 
Mollusca  of  this  region,  and  it  is  only  that  part  of  the  country  near 
Lake  Nyassa  and  the  lake  itself  which  have  been  partially  investi- 
gated. Sir  John  Kirk  was  the  first  to  collect  in  this  district,  and 
the  specimeus  he  obtained  were  described  by  Dr.  Dohrn  in  the  '  Pro- 
ceedings'  of  this  Society  for  1865,  and  by  Isaac  Lea  in  the  Proc. 
Acad.  Nat.  Sci.  Philad.  for  1864.  Some  years  later  Mr.  F.  A. 
Simons  visited  Nyassa  and  brought  home  a  number  of  new  forms 
from  the  lake,  which  I  descrihed  in  the  '  Proceedings '  of  this  Society 
for  1877.  Fiually  M.  Victor  Giraud,  whilst  travelling  in  the  Lake 
region,  also  made  collections  of  shells  from  Nyassa,  which  were 
reported  upon  by  M.  Bourguignat^  in  1889.  These  were  obtained 
at  the  northern  end  of  the  lake,  whilst  those  collected  by  Sir  John 
Kirk  and  Mr.  Simons  were  from  the  southern  extremity. 

Judging  from  what  we  know  of  the  Mollusca  of  that  part  of  Africa 
which  lies  to  the  east  and  south  of  this  district,  I  do  not  anticipate 
that  many  very  remarkahle  forms  will  he  discovered.  Doubtless 
interesting  intermediate  links  connecting  some  of  the  large  species 
o(  Aehaiina  may  be  met  with,  and  a  number  of  new  species  of  other 
groups  of  Helicidee,  besides  a  few  forms  of  freshwater  shells,  vrill  be 
found.  It  is  to  be  hoped,  however,  that  these  conjectures  may 
prove  incorrect,  and  that  ^ture  investigators  will  he  rewarded  by  the 
discovery  of  many,  not  only  new  and  interesting  specific,  but  also 
generic  forms. 

In  Capello  and  Ivens's  work  'De  Angola  &  Contra-Costa,'  a  number 
of  species  collected  by  those  travellers  has  been  enumerated  by  A. 
Furtado.  Although  obtained  to  the  south  of  British  Territory, 
some  of  them  have  already  been  recorded  from  the  Nyassa  region ; 
and  it  is  therefore  probable  that  others,  eventually,  will  also  he 
found  to  range  as  far  northward. 

In  the  following  list  none  of  the  so-called  species  characterized  by 
M.  Bourguignat  are  quoted,  because,  in  my  opinion,  most  of  them, 
if  not  all,  are  merely  varieties  of  those  previously  described. 


List  OF  THE  known  Species  of  Mollusca  from  Lake  Nyassa. 

1 .  Limnaa  nataiensiSf  Krauss. 

2.  Physa  nyassana.  Smith. 

3.  suecmoides.  Smith. 

4.  Pkysopsis  africana^  Krauss. 


Bull  See.  Bial.  France,  1889,  pp.  1-40. 
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TModificatioDB 
of  one  species. 


?  Modifications  of 
one  species. 


5.  Fivipdrus  politM,  Frauenfeld. 

6.  i^T^^i  Frauenfeld. 

7.  capillatus,  Frauenfeld. 

8.  roberUoni,  Frauenfeld. 

9.  Bythinia  stanleyi.  Smith. 

1 0.  iMisies  qfflnis,  Smith. 

1 1.  aolidua^  Smith. 

12.  ovum,  Peters. 

13.  purpureus^  ^qhm. 

14.  ni/as8antis,  Dohrn. 

15.  Melania  tuberculata,  Miiller. 

1 6.  nodicincta,  Dohrn. 

17.  timonsi.  Smith. 

1 8.  polymorpha^  Smith 

19.  turritUpira,  Smith. 

20.  pupiformis.  Smith. 

21.  nyaisancy  Smith. 

22.  Corhicula  radiata,  Parreyss. 

23.  astarlina.  Martens. 

24.  Unto  nycutsaensiay  Lea. 

25.  Spatha  alatOy  Lea. 

26.  nyassaensis,  Lea. 

Examples  of  the  following  species  of  Land-Shells  were  ohtained 
hy  Sir  John  Kirk,  as  quoted  by  Dohrn : — 

1.  Helix  mosambicensis,  Pfeiffer. 

2.  Streptaxis  kirkii,  Dohrn. 

3.  Ennea  lavigaia,  Dohrn. 

4.  Achatina  lamarckiana,  Pfr. 

5.  panthera,  Ferus. 

6.  Buliminua  stictus.  Martens. 

7.  catenatus.  Martens. 

8.  Cyclostoma  calcareum,  Sowerby. 


A  communication  was  then  read  from  Mr.  E.  T.  Newton,  F.Z.S., 
containing  the  following  *'  Notes  on  the  Geology  of  British  Central 
Africa":— 

Although  so  little  is  definitely  known  of  the  Geology  of  Nvassa- 
land,  that  it  may  almost  be  said  to  be  a  new  field  for  geofogical 
exploration,  yet  we  are  not  altogether  without  information  as  to 
some  points  of  its  general  structure. 

Livingstone  did  not  neglect  the  rocks  over  which  he  travelled, 
and  some  scattered  geological  information  may  be  found  in  his 
'Missionary  Travels'  concerning  regions  bordering  on  "British 
Central  Africa." 

Additional  facts  of  no  little  value  were  made  known  hj  Mr.  James 
Stewart,  C.E.,  in  the  Report  of  his  journey  on  the  western  shores  of 
Lake  NyaBsa,read  before  the  Geographical  Society  (Proc.  R.  Geogr. 
Soc.  vol.  iii.  1881,  p.  264). 
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The  fullest  and  most  interesting  account  of  the  Geology  of  the 
Nyassa  country  is  that  given  by  Prof.  Henry  Drummond  as  "  a 
Geological  Sketch"  in  chapter  viii.  of  his  'Tropical  Africa,'  published 
in  1881.  This  sketch  embraces  the  whole  of  the  country  he  traversed 
from  the  mouth  of  the  Zambesi  to  the  Tanganyika  Plateau.  A 
coloured  map  accompanying  this  sketch  serves  to  indicate  in  a 
general  way  the  positions  of  the  rocks  that  have  been  recorded  by 
others,  or  directly  observed  by  Prof.  Drummond  himself.  In  this 
chapter  the  fossil  Fishes  found  by  the  author  are  described  in  detail 
hy  Dr.  R.  H.  Traqnair. 

Quite  recently  Prof.  Rupert  Jones  (G^ol.  Ma^.,  Dec.  1890)  has 
given  hu  account  of  the  coal  and  the  fossil  shells  which  have  been 
found  near  the  N.W.  extremity  of  Lake  Nyassa. 

Sturting  from  the  mouth  of  the  Zambesi,  at  a  distance  of  about 
50  miles  from  the  coast,  there  is,  according  to  Prof.  Drummond,  an 
ancient  Coral-reef,  which,  although  standing  only  a  few  feet  above 
the  sea-level,  probably  indicates  a  slight  elevation  of  this  part  of  the 

COafit. 

About  20  miles  further  inland  near  Shupanga,  and  still  only  at  a 
very  slight  elevation,  sedimentary  rocks  were  met  with  consisting  of 
"  a  few  thin  beds  of  red  and  yellow  sandstones  and  fine  conglomer- 
ates.** No  fossils  were  i'onni ;  but  these  deposits  are  believed  to  be 
of  the  same  age  as  the  beds  at  the  Cape,  which  are  known  as  the 
Karoo  formation  (Lowest  Mesozoic),  which  seems  to  extend  as  far 
north  as  Zanzibar  and  Mombasa. 

Beds  of  coal  are  said  to  occur  far  up  the  Zambesi,  at  a  place 
called  Tete,  and  are  probably  associated  with  beds  of  the  Karoo  age, 
which  it  is  thought  will  be  found  to  form  a  narrow  belt  fringing  the 
plateau  of  the  interior. 

A  little  above  the  junction  of  the  Shir^  River  and  the  Zambesi, 
the  first  hills  of  the  plateau  begin  ;  they  vary  in  height  from  100 
or  200  feet  to  2000  feet,  and  those  examined  by  Prof.  Drummond 
'*  consisted  entirely  of  white  quartzite,"  the  only  quartzite  he  saw  in 
Central  Africa.  At  the  foot  of  one  of  these  hills  (Morumballa)  there 
is  a  hot  spring,  described  by  Livingstone. 

Liviugbtone  spoke  of  coal  occurring  about  2  or  S  days'  journey 
N.W.  of  Morumballa,  but  Prof.  Drummond,  after  careful  search, 
could  find  no  trace  of  coal  in  the  neighbourhood,  and  is  of  opinion 
that  a  black  rock  (very  dark  diorite)  which  does  occur,  and  in  the 
distance  looks  very  like  coal,  must  have  misled  Livingstone. 

The  great  African  Plateau,  including  the  upper  part  of  the  Shir^ 
River  and  the  greater  part  of  the  country  surrounding  the  Nyassa 
Lake,  as  well  as  half  the  plateau  between  the  Nyassa  and  the  Tan- 
ganyika, consists  almost  wholly  of  granite  and  gneiss;  the  character 
of  the  rocks  being  remarkably  uniform  throughout  the  area. 

Volcanic  rocks  occur  at  several  places  along  the  Zambesi  and  also 
at  the  northern  end  of  the  Nyassa. 

About  six  miles  S.  by  £.  of  Mount  Waller,  on  the  N.W.  shore  of 
Lake  Nyassa,  Mr.  James  Stewart  noticed  some  coal  occurring  about 
a  mile  and  a  half  from  the  Lake  shore  and  about  500  feet  above  its 
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level.  His  report  of  this  coal  was  very  favourable,  as  it  made  a  good 
fire  and  burned  up  strongly.  Prof.  Drummond,  however,  who 
seems  to  have  examined  the  same  bed,  at  the  same  place,  is  much 
less  satisfied  with  the  coal  he  tried,  and  did  not  think  it  of  much 
economic  value. 

Mount  Waller,  which  rises  some  3100  feet  above  the  lake,  was 
visited  by  Mr.  Stewart,  and  found  to  consist  of  horizontal  argillaceous 
and  sandy  beds,  of  varying  degrees  of  hardness — three  bands  of 
coarse  grit  forming  a  broad  ledge  along  the  mountain  side  at  an 
elevation  of  about  1200  feet. 

Not  far  from  the  village  of  Karongo,  at  the  N.W.  extremity  of 
Lake  Nyassa,  Prof.  Drummond  met  with  a  series  of  sedimentary 
deposits,  some  of  which  are  fossiliferous.  These  he  believes  to  be 
continuous  ^ith  the  coal-hearing  series  near  Mount  Waller,  although 
situated  about  ^'d  miles  further  to  the  nurth-west. 

The  fossils  found  are  of  much  interest,  being  the  first  recorded 
from  Central  Africa.  They  consist  of  some  frflgmentary  fish- 
remains  and  some  shells.  The  fishes  have  been  deacribed  by 
Dr.  R.  H.  Traquair  as  Acrolepist  drummondi  and  A.  u/ricfinus; 
while  the  mollusks  have  been  named  by  Prof.  T,  Rupert  Jones 
Iridina  oblonga. 

From  these  fossils  it  is  evident  that  the  deposits  are  closely  related 
to  the  Karoo  formation,  which  is  so  well  known  further  south  on 
account  of  the  Dicynodon  and  other  remarkable  rcptiliau  remains 
which  it  has  yielded.  

Remarks  were  also  made  by  Dr.  A.  Gunther  on  the  Fishes » by 
Mr.  O.  Thomas  on  the  Mammals,  by  Mr.  Stebbing  on  the  Crusta- 
ceans, by  Mr.  Salvin  on  the  Butterflies,  and  by  Mr.  Beddard  on 
the  Earthworms  of  British  Central  Africa. 


The  following  papers  were  read  : — 

1.  Description  of  a  new  Pigeon  of  the  Genus  Carpophaga. 
By  the  Hon.  Walter  RothschilDj  F.Z.S. 

[Received  April  10, 1891.] 

(Plate  XXVIII.) 

The  Pigeon  described  below  was  sent  from  the  Chntham  [slands 
by  my  collector  Henry  Palmer. 

This  Pigeon,  which  at  Professor  Newton's  suggestinn  1  propose  Co 
call  Carpophaga  chathamensis,  is  very  closely  allied  to  the  Carpopha^a 
of  New  Zealand,  Carpophaga  nova  zeaiandia,  but  can  be  at  once 
distinguished  from  it  not  only  by  the  very  considerable  difFerencea 
in  colour,  but  also  by  its  much  larger  size  and  larger  beak. 

CaKPOPHAGA  CHATHAMEN8IS,  sp.  uov.     (Plate  XXVI IL) 
^£^11^/  male.     Head,  neck,  and  fore  part  of  breast  deep  browoisli 
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purple,  with  a  faint  olive-green  reflexion ;  shoulders,  back,  and  wing 
up  to  carpal  joint  brownish  copper-colour,  merging  into  greenish  grey 
on  the  back.  Lower  part  of  back  and  rump  pale  silvery  grey. 
Quills  and  their  coverts  pale  grey,  with  a  greenish  light  on  the 
coverts ;  inner  webs  grey ;  tail-feathers  steel-blue,  without  the  greyish 
termind  band  so  conspicuous  in  Carpophaga  nava  zealandue: 
under  surface  of  tail-feathers  dark  grey-brown  in  their  apical  portion. 
Underparts  from  breast  downwards  pure  white,  without  the  yellowish 
tail-coverts  found  in  the  allied  species  ;  linings  of  vrings  grey.  Irides 
and  feet  crimson  ;  bill  deep  orange  at  base,  yellow  at  tip ;  eyelids 
yellow. 

Total  length  22  inch^  extent  of  wings  34  inches,  wing  from 
flexure  1 1  inches,  tail  8^  inches ;  bill  along  ridge  1  inch,  along  edge 
of  lower  mandible  1^  inch  ;  middle  toe  and  claw  2|  inches. 

Aduli  female.  Similar  to  male. 

Hab.  Chatham  Islands,  South  Pacific. 

The  collection  contained  nine  specimens,  which  exhibit  no  varia- 
tion. 

2.  Descriptions  of  some  new  Land-Shells  from  the  Indian 
Region.    By  Col.  R.  H.  Beddome. 

[BeoeiTedMay2, 1891.] 
(Plate  XXIX.) 

Nanina  8UBCASTOR,  sp.  uov.     (Plate  XXIX*  figs.  1-3.) 

Shell  perforate,  depressed,  carinate,  reddish  brown,  above  obliquely 
and  finely  striated,  the  strisB  being  very  indistinctly  decussated  by 
spiral  lines  ;  spire  scarcely  raised,  nearly  convex,  depressedly  conoid  ; 
whorls  5|,  very  gradually  increasing,  the  last  not  descending,  slightly 
convex  above,  moderately  swollen  beneath,  where  the  decussation  is 
more  distinct  than  on  the  upper  surface,  sharply  angled  at  the  peri- 
phery ;  aperture  oblique,  angulately  lunate,  broader  than  high ;  peri- 
stome very  httle  thickened,  a  thin  callus  joining  the  margins, 
reflected  at  the  small  punctiform  umbilicus.  Diameter  1|-1|  inch  ; 
height  i  inch. 

Sab.  The  Myhendra  Hill,  South  Travancore,  at  about  2500  feet 
elevation. 

The  shape  of  this  shell  is  almost  the  same  as  that  of  Nanina  castor^ 
a  Khasyan  species,  but  the  sculpture  is  quite  different ;  the  drawing 
of  the  Papuan  Nanina  tritoniensis  in  Tapparone-Canefri's  work  ^  is 
also  exceedingly  like  it,  only  a  little  more  depressed  and  with  a 
sharper  angle  at  the  periphery.  It  belongs,  I  think,  to  the  section 
Bhy9ota» 

Macrochlamys  P£RiNGUNDEN8i8,sp.  UOV.  (Plate  XXIX.  figs. 
13,  14.) 

Shell  thin,  homy,  shining,  yellowish  brown,  plicated  ;  umbilicus 
small ;  spire  depressed  subconical,  apex  obtuse,  sutures  prominent ; 

'  Ann.  Mu8.  Oir.  Geneva,  ser.  2,  iy.  p.  150,  pL  i.  figs.  18-20. 
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whorls  6,  convex,  gradually  increasiog,  all  the  whorls  plicated,  but 
the  plicatioDS  on  the  last  not  reaching  the  periphery,  the  upper 
surface  of  the  last  whorl  sometimes  furnished  with  two  thin,  whitish, 
concentric  lines,  one  near  the  periphery,  the  other  near  the  suture, 
sometimes  very  indistinct  or  altogether  absent;  periphery  bluntly 
angled,  with  sometimes  a  second  less  prominent  ridge  below  it ;  aper- 
ture nearly  vertical,  lunate.     Diameter  §  inch,  height  -j^  inch. 

Hab.  Near  the  summit  of  the  Peringunda  Hill,  on  the  Coimbatore 
side  of  the  Anamallays,  at  about  5000  feet  elevation,  in  moist  woods. 

Nearly  allied  to  the  Khasyan  M.  plici/era^  Blanford,  but  a  smaller 
shell,  less  plicated,  and  with  a  shining  epidermis.  Type  in  the 
Natural  History  Museum,  South  Kensington. 

Trochomorpha  subnigritella,  sp.  nov.  (Plate  XXIX.  figs. 
4,5,6.) 

Shell  moderately  umbilicate,  depressedly  turbinate,  quite  rounded 
at  the  apex  ;  whorls  6,  very  gradually  increasing,  faintly  striated,  the 
last  sharply  angled  at  the  periphery,  nearly  flat  on  the  underside ; 
aperture  oblique,  subquadrate  ;  peristome  simple,  the  margins  distant ; 
colour  a  rich  dark  brown,  shining  below.  Diameter  |  mch,  height 
^  inch. 

Hab.  Andaman  Islands  (Dr.  Ilunger/ord). 

This  species  recalls  the  Pacific  forms  of  the  genus  rather  than  the 
Indian  ones,  its  nearest  ally  being  T,  nigritella^  which,  however,  is  a 
larger  shell  with  the  last  whorl  much  broader.  Type  in  the  Natural 
History  Museum. 

Helix  colletti,  sp.  nov.     (Plate  XXIX.  figs.  7,  8,  9.) 

Shell  openly  umbilicate,  orbiculato-depressed,  rather  thin ;  spire 
nearly  flat ;  whorls  5,  the  last  obsoletely  angulate  at  the  periphery, 
not  descending,  very  prominently  and  coarsely  striated  obliquely  ; 
colour  light  fawn,  with  a  dark  band  at  the  periphery  ;  aperture  some- 
what oblique.  Innately  suborbicular ;  peristome  simple,  very  slightly 
reflezed,  margins  not  joined.  Diameter  |  inch,  height  §  inch,  width 
of  umbilicus  5  mill. 

Hab,  The  Shan  States,  Upper  Burma. 

Examples  of  this  species  were  collected  for  Dr.  Hungerford  by 
Mr.  Boxall,  who  accompanied  Col.  Collett's  expedition.  It  belongs 
to  the  section  Planispira,  Beck,  being  allied  to  H.  fallaciosa,  tlie 
sculpture  is  very  similar  to  that  of  H.  gobanzi.  Type  in  the  Natural 
History  Museum. 

Helix  shanica,  sp.  nov.  (Plate  XXIX.  figs.  10,  11,  12.) 
Shell  narrowly  umbilicate,  depressedly  turbinate,  rather  solid  ; 
whorls  5,  gradually  increasing,  rather  convex,  the  last  subangulate 
at  the  periphery,  slightly  descending  towards  the  mouth,  all  fur- 
nished viith  a  fine  oblique  striation,  more  prominent  on  the  last 
whorl ;  colour  a  light  fawn,  darker  at  the  apex  of  the  shell  and  near 
the  mouth,  a  narrow  dark  band  just  above  the  periphery  ;  aperture 
oblique,  rotundately  lunar ;  peristome  slightly  reflexed,  dark  fawn- 
coloured,  the  margins  distinct.  Diameter  ^  inch,  height  }  inch. 
Hab,  The  Shan  Sutes,  Upper  Burma. 
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Abo  collected  for  Dr.  Hungerford  by  Mr.  Boxall.  Referable  to 
tbc  section  Planispira.     Type  in  the  Natural  History  Museum. 

Ennea  (Huttonella)  SEATONiy  sp.  nov.  (Plate  XXIX.  figs. 
15-19.) 

Shell  cylindric,  whitish,  narrowly  rimate ;  whorls  1 1 ,  convex, 
satures  deep,  very  slightly  decreasing  in  size  upwards,  the  upper  two 
smooth,  shining,  the  others  finely  but  prominently  ribbed,  the  last 
expanded  and  free  towards  the  aperture  ;  aperture  oval,  nearly  ver- 
tical; peristome  thickened  inwards,  the  coluraellar  margin  with  a  deep 
drccdar  incision  extending  to  the  suture  of  the  penultimate  whorl, 
tbore  this  cavity  the  margin  of  the  peristome  runs  back  into  the 
interior  of  the  aperture,  forming  a  strongly  developed  lamella,  opposite 
which  there  are  two  obscure  teeth  on  the  inner  part  of  the  peristome 
well  within  the  aperture.     Length  f  inch. 

Hab.  Tenasserim,  limestone  rocks  east  of  the  Mooley-it  mountain 
near  the  Siam  frontier. 

Oolv  a  single  example  was  found  when  visiting  this  mountain 
with  Col.  Seaton,  the  Conservator  of  Forests  for  the  Tenasserim 
provinces.  Its  nearest  ally  is  Ennea  cylindroidea,  Stoliczka,  which 
is,  however,  a  much  smaller  shell. 

DESCBIPTION  OF  PLATE  XXIX. 

Figs.  1,  2,  3.  Nanina  suhcast&r,  p.  313. 

4,  5,  6.  Trochomorpha  mbnujritella ,  p.  314. 

7,  8,  9.  Helix  colktti,  p.  314. 

10.  11,  12.  Helix  8hanica,i^.^U. 

13,  14.  Mcbcrochlamys  perin^undensis,  p.  313. 

16,  16,  17,  18,  19.  Ennea  {Hutt(melta)  seatmi,  p.  315. 


3.  On  the  Fossil  Remains  of  Species  of  the  Family  Giraffid{B. 
By  Dr.  C.  J.  Forsyth  Major^ 

By  far  the  most  numerous  remains  met  with  in  the  fossiliferous 
dfpoeit  of  Samos  explored  by  me  in  1888  and  1889  appertain  to 
a  new  member  of  the  family  Giraffido).  The  rich  materials  at  my 
command  furnish  satisfactory  knowledge  of  this  new  form,  and  at 
the  same  time  suggest  novel  considerations  concerning  the  various 
forms  already  described. 

Falconer  and  Cautley,  in  describing  a  fossil  Giraffe  discovered  in 
the  Siwaliks,  wrote  as  follows  : — "The  Giraffe  has  hitherto  been  con- 
fined to  a  single  species,  and  has  occupied  an  isolated  position  in  the 
order  to  which  it  belongs.  It  may  be  expected  that,  when  the  ossi- 
ferous beds  of  Asia  and  Africa  are  better  known,  other  intermediate 
forms  will  be  found,  filling  up  the  wide  interval  which  now  separates 
the  Giraffe  from  the  antlered  ruminants,  its  nearest  allies  in  the  order 
according  to  Guvier  and  Owen  "  ^.     This  was  written  47  years  ago. 

1  Gommnnioftted  by  the  President. 

^  H.  Falconer  and  Capt.  P.  T.  Oautley,"  On  tome  Fo^l  Bemains  ofAnoplo- 
tMerimm  and  Qiraffe,  from  the  Sewalik  HUIb,"  Proo.  Geol.  See.  Lond.  no.  98, 
1M4. 
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We  shall  consider  on  the  present  occasion  how  far  the  prediction 
has  been  fulfilled,  and  see  at  the  same  time  that  the  authors  of  the 
'  Fauna  Antiqna  Sivalensis '  have  themselves  contributed  to  realize 
their  anticipation. 

1.    GiRAFFA. 

First,  as  to  the  forms  ascribed  to  the  genus  Girafa  itself.  There 
is  one  species  which  for  nearly  50  years  has  haunted  palseontological 
papers,  from  which  it  is  high  time  that  it  should  disappear.  This 
IS  the  Oiraffa  (Camelopardalis)  biturigum,  Duv.,  said  to  come  from  a 
Tertiary  deposit  at  Issoudun  near  Lvons  \  Anyone  who  examines 
with  a  little  attention  this  supposed  fossil,  now  preserved  in  the 
Museum  of  the  Jardin  des  Plantes,  may  perceive  at  once  that  we 
have  before  us  no  fossil  whatever,  but  the  mandibular  ramus  of  a 
recent  specimen  of  Oiraffa  camelopardalis.  It  was  found  at  the 
bottom  of  a  dry  well  in  the  courtyard  of  a  house  belonging  to  a 
chemist,  and  it  seems  to  have  found  its  way  from  the  apothecary's 
shop  to  the  place  where  it  was  discovered,  in  order  to  render  it  more 
valuable. 

Besides  this  spurious  fossil,  half  a  dozen  Tertiary  forms  have  been 
ascribed  to  the  genus  Giraffa.  The  family  is  beyond  doubt ;  but 
though  we  cannot  for  the  moment  assign  them  to  any  other  genus 
than  Giraffa^  this  reference  ought,  in  my  opinion,  to  be  considered  as 
provisional.  In  Palaeontology,  even  when  we  assign  a  generic  name 
to  some  form  imperfectly  represented,  it  is  with  the  reserve,  though 
sometimes  unexpressed,  that  more  complete  finds  will  modify  the 
original  opinion. 

The  form  which  appears  to  have  the  best  claims  to  rank  as  a 
species  of  the  genus  Oiraffa  is  the  Oiraffa  sivalensis  (Falc.  &  Cautl.), 
with  which  we  have  been  made  more  thoroughly  acquainted  by 
Lydekker's  description  ^  founded  both  on  teeth  and  bones,  and  lead- 
ing to  the  conclusion  that  the  Siwalik  Giraffes  were  constructed  on 
the  same  plan  as  the  living  species.  Even  in  this  case  I  would  not 
be  too  positive  as  to  the  genus,  the  skull  being  unknown,  and  the 
reference  of  the  bones  and  teeth  to  one  and  the  same  form,  though 
very  probable,  not  being  beyond  all  doubt. 

^  Duvemoy,"  Sur  unemAohoire  de  eirafe  f ossile  d^uverte  k  Issoudun  (d^p. 
de  rindre)/'  Notes  communiqu^es  k  TAcad.  des  Sciences,  stances  du  15  moi  et 
du  27  Dovembre  1844 ;  id.  Ann.  So.  Nat.  3«  s^rie,  t  i.  p.  136,  pL  2  (1843;.  See 
also  on  the  same  subject : — 

H.  Falconer  and  P.  T.  Cautley,  "  On  some  Fossil  Bemains  of  Anoplotherium 
and  Giraffe,  from  the  Sewalik  Hills,"  Proo.  Geol.  Soc.  of  London,  no.  98, 1844, 

postscript. — r ..   ..-      -         -       .     -    -• ^ 

lopardcuUl 

Paris,  1859,  ^  .  . 

vol.  xl.  p.  802 ;  stance  du  26  novembre,  I860.— R.  Owen,  •  Paleontology,'  2nd 

edit.,  Edinburgh,  1861,  p.  409. — A.  Guudry,  *  Animaux  fossiles  et  Qtologie  de 

TAttique,'  Paris,  1862,  pp.  249,  250.—  L.  Rutimeyer,  "Beitrace  zu  einer  natarl. 

Gheschichte  der  Hirsche,"  Abh.  d.  schweiz.  palaontol.  Gesellsoh.  Tol.  Tiii.  Enter 

Theil,  p.  73  (Ziirich,  1881).— R.  Lydekker,  Mem.  Geol.  Surrey  of  India,  ser.  x. 

Indian  O^ert.  and  Post-tert  Vertebr.  vol.  ii.  pp.  102,  111  (Calcutta,  1884).J 

»  R.  Lydekker,  /.  c.  vol.  ii.  pp.  103,  112. 
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The  same  remarks  apply  to  the  Giraffa  attica  (Gaud,  et  Lart.)> 
from  Pikermi,  the  limb-boiies  of  which,  the  only  parts  known, 
approximate  this  form  to  the  liring  species.  Some  molar  teeth  are 
also  doubtfully  referred  to  it.  Gaudry  himself,  who  described  the 
remains,  calls  attention  to  the  fact  that,  the  cranium  being  unknown, 
DO  definite  dftermination  is  possible  \ 

Concerning  the  Giraffa  vetusta  (Wagner),  founded  on  an  incom- 
plete maxillary  from  fikermi  \  and  the  Giraffa  microdon  (Koken) 
from  China,  represented  by  a  few  molars  ',  nothing  more  can  be  said 
than  that  the  teeth  are  yery  Giraffe-like  and  closely  approach  those 
ascribed  to  the  Giraffa  attica. 

Lastly,  the  Giraffa  parva  (Weithofer)  from  Pikermi  *  has  been 
pronounced  of  late  by  its  describer  *  to  belong  to  a  different  genus» 
which  we  shall  have  to  consider  later. 

2.  Samotherium  *. 

When  the  first  remains  of  a  large  ruminant  were  brought  to  light 
by  my  Greek  workmen  at  Samos,  I  believed  I  had  found  the  Hellas 
dotkerium,  the  large  Giraffe-like  ruminant  discovered  at  Pikermi  by 
Gaudry.  The  subsequent  discovery  of  several  skulls,  all  of  them 
hornless,  showed  at  once  differences  from  Helladotherium.  Two 
fragments  of  the  frontal,  each  bearing  a  horn  implanted  directly 
above  the  roof  of  tlie  orbit,  were  so  different  from  what  is  known  in 
existing  Giraffes,  as  well  as  in  Antelopes  and  Bovines,  that  I  was  not 
at  the  time  able  to  classify  them.  The  subsequent  discovery,  however, 
of  the  posterior  part  of  the  skull  belonging  to  one  of  the  frontals  at 
once  resolved  the  enigma  in  quite  an  unexpected  manner,  indicating 
a  member  of  the  Giraffidte  provided  with  horns,  but  in  every  other 
respect  so  closely  identical  with  the  hornless  skulls  just  mentioned 
that  both  must  evidently  be  considered  as  belonging  to  the  same 
species,  the  hornless  skulls  doubtless  representing  the  female  sex. 
This  is  what  I  have  called  Samotherium  boisneri''.  Later  on  was 
found  by  me  the  nearly  complete  skull  now  in  the  British  Museum, 
shown  of  one-sixth  the  natural  size  in  the  accompanying  figure 
(p.  318). 

^  A.  Gaudry/  Animaux  fosa.  et  G^ol.  del'Attique,'  pp.  245-252. 

'  A.  Wagner, "  Nachtraee  £ur  Kenntniss  der  fossilen  Hufthier-Ueberreste  ron 
Pikermi/*  Sitzungsb.  der  k.  bayer.  Akademie  d.  Wissensch.  pp.  78-82,  flg.  1 
(Jahrg.  1861,  Bd.  ii.,  Miinchen). — K.  A.  Weithofer,  "  Beitra^e  z.  Kenntniss  der 
FBuna  Ton  Pikermi  bei  Athen,"  Beitriige  zur  Palaontologie  Oesterreich-Un- 
g»n»  (Bd,  Ti),  Wien,  1888,  p.  284,  Taf.  xvii.  f  viii.)  figs.  1,  2. 

'  E.  Koken,  '•  Fossile  Saugethiere  Chinas,  '  Palaont.  Abh.  herausgeg.  yon 
Dames  und  Kayser,  Bd.  iii.  Heft.  2,  1885,  p.  61,  Taf.  iii.  (viii.).  figs.  13-15. 

•  A.  Weithofer,**  Beitrage  zur  Kenntniss  der  Fauna  von  Pikermi  bei  Athen,*' 
(I ».  e.)  pp.  281-285.  Taf.  xvi.  (vii.) 

•  A.  Rodler  und  K.  A. Weithofer."  Die  Wiederkauer  der  Fauna  ron  Maragha," 
Abdruck  aus  dem  Ini.  Bands  d.  Denkschr.  der  mathein.-naturwiss.  Glasse  der 
hi*.  Akademie  der  Wiasenscb.  Wien,  189C>,  pp.  6,  10. 

•  Forsyth  Major,  **  Sur  un  gisement  d'ossements  foesiles  dans  Tile  de  Samos, 
contemporains  die  I'Age  de  Pikermi, "  Comptes  rend  us  de  TAcad^une  des  Sciences, 
Paris,  a^ncedu  31  d6c.,  1888. 

^  Loe.  cit. 
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n^|rii»elpil  difference  from  the  skull  of  the  living  Gimffe,  h 
tee  of  boms  in  a  certain  number  o(  perfectly  adaU  and 
i^«d  ajiecimens,  consists  in  the  pofidon  occupied  b 
p«:s?ut  ia  Bome  other  craoiup  these  being  placed,  as  al 
the  very  roof  of  the  orbits,  whilst  in  the  livitig  anitn 
as  b  wett  known,  far  more  backwards,  m*  partly  o 
id  partiy  on  the  frontal  bones* 
I  to  ihe  hornless  skulls.     Take  away  the  protuberance 

Fig.  1. 


\  ^Infest]  uid  mnndible  of  male,  one-di^th  cat,  hzq,     Igle  of  Hi 

__^  »kull  of  the  GiraflTe,  and  its  affiaity  with  the 
*^ $mm>tl^^rl^ff^  cannot  be  denied.     In  ihese  last,  ej 
*  f|ieciniens,  the  superior  profile  stretches  Dearly 
I  upper  part  of  the  occiimt  towards  the  stiouE. 
liciBg  made  somewhat  tumid  hy  pneumatic  cai 
piA  specitncnSi  the  region   between  them^  occi 
^  the  so-called   unpaired  horn,  appears  holh 
^  ^     ^i*i  the  superior  profile,  as  well  as  of  the  upper 
4f  to^^^l  of  &i»io//ifr/f/m,  is  with  the  skull  of  the  ft 
^1  crnus  has  been  brought  hy  Rutlmeyer  into 
l^fttriffe^ 
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As  regards  the  horns  of  Samotherium,  I  haye  to  state  an  ioteresting 
fact.  Ill  the  skull  of  an  aged  specimen  of  Samotherium,  just  above 
the  orbits  where  the  large  horns  are  placed  in  the  horned  specimens, 
there  occur  very  small  processes  separated  by  a  suture  from  the  un- 
derlying part  of  the  frontal.  It  appears  that  we  have  before  us  the 
8«ine  sort  of  processes  as  in  the  living  Giraffe.  On  examination  of 
the  large  homed  skull  of  the  Samotherium,  a  sort  of  burr  is  visible  on 
the  anterior  and  interior  base  of  the  horn-cores,  which  apparently 
corresponds  to  the  coalesced  suture.  The  skull  in  which  the  small 
processes  appear  above  the  orbits  is  evidently  that  of  an  aged  female, 
tnd  I  think  the  explanation  to  be  given  is  that  in  aged  individuals 
of  the  female  sex,  male  characters  occasionally  make  their  appearance. 
Riitimeyer  has  recorded  that  in  an  aged  female  of  the  Gira£fe  a  sort 
of  stalactitic  crust,  as  he  terms  it,  corresponding  to  the  dermal  median 
process  of  the  male,  sometimes  covers  the  medial  **  horn  "  \ 

I  do  not  propose  to  enter  here  into  any  detail  respecting  the  den- 
tition and  the  limb-bones  of  the  Samotherium.  As  to  the  first,  it 
suffices  to  remark  that  the  teeth  differ  from  those  of  the  Giraffe  only 
in  slight  particulars.  Whilst  the  limb-bones  in  their  relative  pro- 
portions come  nearer  to  what  is  the  rule  amongst  Ruminants,  the 
few  cervical  vertebrae  collected  indicate  that  the  Samotherium  had  a 
fiir  less  elongated  neck  than  the  Giraffe. 

In  the  British  Museum  is  preserved  a  portion  of  the  skull  from  the 
oiftiferons  deposit  of  Maragha  in  Persia,  which  I  have  identified  as 
the  Samotherium  hoissieri,  A  similar  remark  may  be  made  in  re- 
ference to  some  remains  from  the  same  deposits,  nearly  complete  as 
to  the  dentition,  very  imperfect  as  to  the  skull,  lately  described  by 
Rodler  and  Weithofer  nuder  the  name  of  AlcicephcUus  neumayri  '*. 
The  skull  being  so  incomplete,  there  still  remains  some  doubt  as  to 
its  ipecijie  identification  with  Samotherium  boissieri. 


3.  PALiBOTRAGUS. 

A  near  ally  of  the  Samotherium  is  a  ruminant  from  Pikermi  de- 
scribed by  Gaudry  as  an  Antelope  under  the  name  of  Patceotragus 
rouenii  %  as  a  reference  to  the  figure  will  at  once  show.  Gaudry 
entertains  some  doubts  as  to  the  systematic  position  of  Palteotragus ; 
he  defines  it : — **  Ruminant  qui  a  des  comes  comme  les  antilopes,quoi- 
qu'il  diff^re  de  ces  animaux  par  la  plupart  de  ses  caracteres  *** ;  and 
ferther  on, "  Si  je  consid^re  ses  comes,  je  le  classe  aupr^  des  antilopes, 
i&tis  ie  doute  de  ce  rapprochement,  quand  je  regarde  ses  molaires 
semblables  k  celles  des  cerfs  et  de  la  girafe,  son  occipital  qui  rappelle 
celui  d'un  kne,  sa  region  pari^tale  allongee  et  rectangulaire,"  etc.*^ 

Riitimeyer  is  less  hesitating  as  to  the  place  which  Palceotragus 

*  Rutimeyer,  /.  c.  p.  66,  note. 

*  Bodler  und  Weithofer, '  Pie  Wiederkauer  der  Fauna  von  Maragha/  pp.  2-9, 
W.  i.  fig.  1,  Taf.  ii.,  Taf.  iii.  figs.  1-6,  Taf.  iv.  fics.  1-4. 

*  A,  Gaudry.  *  Animaux  foesiles  et  G6oL  de  I'lttique,*  pp.  264-267,  pL  xlv. 
*L.c.p.2»M.  ^  ^ 

'  L.  c.  p.  2B7. 
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0Ui^ht  ti>  oL'Ciipy  ;  he  snys— **  Am  zutrefiendstfii  sehrint  PakfM 
in  iiputi^er  SpracNe  diaracti^rbirt  za  seitt,  wenii  m&n  ihti  fth 
Form  von  Ji?^or^ro^  {Hippotra^s)  mit  ooch  Irach  vcHiontem  { 
bezHchneii  wiirJe  ■'  ^ 

The  only  resembUiiee  Mith  the  Antelopes,  STid  which  setM 
have  been  the  reason  for  as^igmag  to  Puit^oira^us  a  place  am 
them,  is  the  jioairion  of  the  horus.  E^eu  tbi*  characUr  do* 
i^iiiie  agrees  for  I  know  no  i us tauce amount  Aotelupeaaf  the 


t?nie  %  iirw  of  ir^liiU,  one  ititA  aat.  »i£e  (aHer  Gsuilf^).     Hk<titti«  Axttt 

he  Nig  separated  h?  siich  a  largp  tntervnl,  owing  in  the  roornioti!! 
laiioii  ot  the  skull  between  the  or  hi  t^,  in  mhicK  eh>irncter  / 
fr/?^a#  agree*  as  well  with  the  GiralTe  as  with  Sfrmatheriwm \ 
ftioreoTer,  with  tb^  Utter  in  the  horixoutal  upper  profile  of  til 
ni*im  from  the  oecrput  to  ihe  ^nout-  It  it  wore  not  far  thtt4 
liki'  coii^trielion  of  the  occiput  o{  Pai^otragm*  rovem^  a»  deonib 
(iftudn^-,  I  should  not  have  established  a  new  gentn  for  my  i 
ren'ams,  htit  sibould  hare  united  S^tmeiherium  willi  Pmlet^t^ 
very  like  are  both  in  e^^rv  other  re5[>ect, 

A  bon>le**  sk  lill  from  Pikenni,  described  hy  WtitJM^et  m  i 
i&pardtdig  parva  %  may  torn  ont  to  be  the  female  form  of  the  Gil 
l\jfi£o  tragus.  R<xikr  and  Weil  ho  ff»r  have  of  (ate  prooounec" 
form  to  htloi^g  doabtless  to  their  new  ^nus  MlictpMu*  ', 
last  being  synonrurjous  with  Sffmoikfrium^  thete  ii  nogrriat  diff< 
in  our  respective  opinions.  Tl>e  skull  of  Cam^apsr4mU»  |Nr/i«« 
rattier  hiconiplete  and  es<)»edaUy  wimtiog  the  ocripital  rcg> 
cannot  for  the  present  W  decided  whether  tt$  affiiiitm  if« 
Bam^tkcri^m  or  with  P^U^rmgm** 

I  L.  BiiuiDey«r/'  Dip  Bimlfc  te  TMw  bniv*  wW  fmMSm  m 
ttaiarlk^ti  Owhichtii  d«r  Aatil^ipan^'*  AUl  «.  MfcwwKi>  laJJautcl  Q 
ft ^.  ;Surich,  \WI^  p.  ^ 

-  /^  *.  ^. 

^  Boti W  and  Wcilliofrr, '  Ptr  ir«^reiayrr  4rr  FMiiift  t iwi  J 
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4.  SiVATHERiUM ;  and  5.  Hydaspithbrium  \ 

As  18  well  known,  the  Siwaliks  have  yielded  the  remains  of  Siva^ 
tkerium  and  Hydaspitherium^  about  the  relations  of  which  there  has 
been  a  good  deal  of  discussion.  I  have  to  recall  to  mind  that  Dr. 
Marie  placed  the  Sivathere  in  a  distinct  family,  as  showing  affinities, 
in  bis  opinion,  with  several  distinct  groups  of  ruminants,  but  being  on 
the  whole  most  nearly  allied  to  Antilocapra  *.  These  views  as  well 
as  thnse  of  Riitiraeyer  have  been  opposed  by  Lydekker,  who  groups 
the  Sivathere  and  its  allies  (Hydaspitherium  and  Bramatherium) 
in  the  same  family  as  the  Gir^e,  basing  his  opinion  especially  on  the 
siinilarity  of  the  molar  teeth,  as  well  as  on  the  transition  in  the  bones 
of  the  limbs  and  neck  from  Sivatherium  to  the  Giraffe,  and  on  some 
other  characters  of  minor  importance  \ 

I  find  it  necessary  to  enter  into  some  detail  regarding  the  views 
propounded  by  Riitimeyer  ^  who  is  most  positive  iu  his  assertion  as 
to  Hyda^iiherium,  denying  on  the  one  hand  that  it  has  any  relation 
whatever  wilh  the  Giraffe,  and  on  the  other  hand  insbting  strongly  on 
its  affinities  with  the  Danialis  group  amongst  the  Antelopes.  The 
lorm  of  the  forehead,  as  well  as  the  implantation  of  the  horns, 
according  to  Riitimeyer  correspond  most  of  all  with  Damalis  and 
Aleelaphus.  The  conformation  of  the  occiput  is  said  to  iind  its 
nearest  analogue  in  Aicelaphus  and  especially  in  A,  tora.  On  the 
whole  the  structure  of  the  cranium  o( Ilydaspitherium  is  characterizL>d 
as  an  abbreviation  of  the  Damalis  skull. 

£ven  if  we  admit  that  in  Hydaspitherium  the  parietal  region  be  as 
narrow  and  as  much  displaced  backwards  as  in  some  members  of  the 
Damalis  group  (2).  tora,  caama,  &c.),  there  would  be  no  sufficient 
l^ruunds  for  referring  it  to  these  Antelopes,  as  this  same  extreme  con- 
formation is  found  not  only  in  the  skulls  of  some  species  of  Damalis, 
but  is  characteristic  besides  of  Connochceles,  of  several  Bovines,  and 
even  of  male  adult  skulls  of  some  O vines,  such  as  Ovis  argali, 
O.poia,  and  O.  nakoor.  There  is  a  fossil  form,  too,  found  in  Samos, 
Criotkerium,  in  which  the  parietal  region  is  also  reduced  to  a  very 
the  narrow  zone,  behind  and  under  the  horn-cores ;  the  distinctness, 
however,  of  this  form  from  Damalis  can  be  at  once  determined. 

Moreover,  the  comparison  of  the  Hydaspitherium  skull  \»ith  those 
of  the  Damalis  seems  to  me  unjustifiable  for  other  reasons.  Riiti- 
meyer starts  from  the  assumption  that  the  parietal  region  begins  in  the 
Hfdaspitkeriump  as  is  generally  the  case  in  Ruminants,  nearly  behind 
the  horn-cores — in  other  words,  that  the  horn-cores  are  limited  to  the 

^  I  am  obliged  to  poRtpone  my  remarks  on  Bramatherium,  having  not  yet 
had  the  opportmiity  of  examining  the  skull  from  Perim  Island  which  is  pre- 
sored  in  the  Museum  of  the  Boyal  College  of  Surgeons. 

'  Geol.  Mag.  voL  viii.  1871,  pis.  xii.  k  xiii. — The  original  memoir  on  Siva* 
tierium  is  by  Falconer  and  Cautley  :  '•  Sivatherium  yiyanteum,  a  new  fossil 
ruminant  genua,  from  the  valley  of  Murkunda,  in  the  Sewolik  branch  of  the 
Subhimalayan  Mountains,**  Asiatic  Befiearches,  vol.  xix.  1836,  p.  1. 

'  R.  Lydekker,  /.  c,  vol.  ii.  pp.  118-142. 

*  L.  Rutimeyer,  *  Beitriige  xu  einer  uatiirlichon  Qt»schichte  der  Hirsche,*  i» 
pp.  79-84. 
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front nlia.  It  is,  bov^eTer^  a  well-kaown  fnci  that  in  the  Giraff 
parietals  participate  alsa  in  tbe  coatbrmntio^i  of  the  horns'.  Ii 
skiiUof  fl  very  \oung  Giraffe^  such  as  tlint  which  h  to  he  seen  i 
renmrkflbly  instructiTeexhihitioEi  in  the  Ha!l  of  the  BritUh  Miu 
it  is  evident  that  the  pair  of  hortis  are  not  formed  alone  b?  tbe 
jin»ce5ises  which  nre  situated  partly  ou  the  front  a!  *  and  to  a 
extent  on  the  adjacent  parietal  region,  Imt  that  tho^^  bones  themi 
are  thrust  up,  tbo  parietals  Still  tuore  than  the  ffonral-**  It  i 
jio&sible  to  demonstrate  with  certainty  tbe  coronal  suture  in  th< 
of  the  Ilydaspith^uim  skull  ^  But  its  coraparison  wjih  a  }i 
Giraffe,  and  with  the  so-called  ^kuU  of  I/eUafiotherium  frort 
Siwaliks^  which  ia  placed  by  Riltimeyer  himself  anion^t  the  ( 
^dvc^t  is  strongly  suggestive  that  in  all  three  tbe  psrietal  regio 
ahout  the  same  tx  tension  and  continues  in  the  same  direction  e 
frontal  rctfion.  The  horns  of  Hjfdijfpiih^riunt,  in  my  ophiion^ 
occupy  the  Elaine  position  as  in  tlie  Giraffe — -ibat  is  to  say,  o 
parietal  as  well  as  ou  the  frontal  bones,  only  extending  much 
lorwards  than  in  the  Irving  genus. 

In  spite  of  the  eiiormous  elevation  of  the  bonea  which  frirr 
hraiiHcase,  this  last  iti  HiidaMpith^rium  is  not  much  shorter  Ch 
the  hornless  skull  of  the  Siwaliks, 

Similarly  I  am  iriclined  to  believe  that  in  ShnfAerium  the  ] 
tais  also  take  part  in  the  horirontal  enrering  of  tbe  sktill^  ao 
the  analogy  with  the  Gnu  and  the  Bovines^  advocated  by  Butimt 
is  not  ju!*ufied.  The  posterior  antler-ltkc  pair  of  horns,  acefi 
to  my  \iew,  eviJenlly  arises  from  the  parietats.  The  anteti^^i 
occupies  the  5^an.e  position  as  the  horns  of  SamathertHm^  the  h 
Jop;y  wi!h  whlth  is  completed  by  the  important  fnct  that  «r< 
trace  a  suture  between  the  anterior  processes  ot  Sitai/ierium 
their  supporting  fruntab. 

The  supposition  as  Lo  the  entenmn  of  the  parietalia  in  ^it^/A 
and  IhfJa^pithirium  can  be  definitely  proved  only  when  we  An 
to  traee  the  coronal  suture  ;  but  eveuif  HiitiiKeyer's  improbable 
as  to  the  position  ui  the  parietalia  nerc  right,  there  would  not  b 
the  reasons  given,  sufheient  grounds  for  uniting  these  fosaiU 
some  of  the  Antelopes. 

Be  that  as  it  may,  the  present  exposition  of  facts  eorre»b< 
Lydekker's  view^  that  Sirathertum  and  H iidaspitherium  ar^  i 
akin  to  tlie  Giraffe*. 

^  LydektiT  wm  iiri^ble  to  trace  tbe  corooal  pulnre  In  the  (imoai,  f] 
in  the  dt^eriptioQ  i>f  the  ^wU  ^^t  H%^&spifkfrviim  memffpMJm  »a  r^ti 
(liuiiAn  Terliarj  and  F^ist-Tertiary  Vert^brata,  toL  L  tSSSO,  fit  tfi3):— ** 
tbe  occipital  cm-X  the  cMtnuHia  bftjv  iff  thv  horO'e&tm  TWt»  mlmo^  tm 
9c>tiiewhEit  after  th^  tivsntif<r  of  tb»  si)!eit>^roiiial  ridg«  of  tht  e\en.  It  u  I 
Bibl^  to  say  huir  miidi  of  xh\$  pordom  of  the  erKoiiini  b  fotfnnl  \^  Xhe  |im 
&Dd  how  taiicii  by  tbe  ff\>ntals  but  I  wn  ineliiied  to  tbtnk  tbal  in  lb*  n 
line  the  ^neimlf 'ionzi«d  a  f  ery  r^tvow  sitip  Ki  b  Ui«  Ivqa  Ol«il.'* 

*  L.  c.  pp.  T-I-Ta 

'  t*.  RuUffirt«r, '  JIntrte  »i  flMr  w^MAm  O^mhUhA^  ckr  Wim 

*  A*to  nJmmtifrmim ^vm  ^JtmmmtJShk  Jw  wfl >  I  %  Mahler,  I  ki 
Biw  tikmwn»kmmfi  mj  tmm  W  tMm.  bat  1  fumpltiaij  tioov  CplcU^A^ 
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6.  Hklladotherium. 
^hat  I  have  to  remark  about  the  so-called  Belladotherium  sup* 
\j^Tt8  the  views  above  stated.  As  to  the  systematic  position  of 
HeUado^^ertKin  duvemoyi.  Gaud.,  from  Pikermi  *,  Riitiraever  agrees 
^th  Gaudry  and  Lvdekker,  that  we  have  to  do  with  a  form  related 
^  the  Giraffe  ^ 

Vith  the  Helladotherium  of  Pikermi    Gaiidry  united  a  hornless 
8Kull  from  the  Siwaliks,  which  had  been  originally  considered  by 
Falconer  as  a  female  Sivaiherium  ^ :  Gaudry  add^  that  Falconer  him- 
»lf  inclines  towards  this  opinion  *.     The  French  author  confines 
kimself  to  pointing  out  a  few  differences  between  the  Pikermi  and  the 
Siwalik  form  which,  in  fact,  as  Lydekker  remarks,  would  not  be 
sufficient  to  justify  a  specific  distinction  of  the  two  specimens.     We 
have  a  nearly  complete  description  of  the  Indian  skull  by  Riitimeyer ', 
i»ot  from  the  original,  but  from  the  drawing  in  the  '  Fauna  Antiqua 
Sivalensis.*     Riitimejer  also  unites  the  two  specimens.     The  rather 
important  differences  hetween  the  two  skulls  he  ascribes  partly  to 
the  artist  of  the  French  plates,  partly  to  the  deformation  of  the 
Kkermi  skull  by  crushing.     I  have  been  able  to  convince  myself  from 
an  examination  of  the  original  Pikermi  skull  in  Paris  that  the  draw- 
ing is  correct,  and  that  the  deformation   is  no  more  than  Gaudry 
himself  admitted  (*•  un  pen  comprim6  de  haut  en  has  ") ;  so  that  the 
remarkable  elongation  of  the  parietal  region  of  the  Pikermi  skull, 
which  presents  difficulties  to  Rutimeyer,  is  perfectly  natural.    As  may 
be  seen  from  the  accompanying  sketches  of  the  Helladotherium  from 
Pikermi  (fig.  3,  p.  324)  and  the  so-called  Helladotherium  from  the 
Siwaliks  (fig.  4  B,  p.  325)  the  superior  profile  in  the  crania  is  remark- 
ably different.     The  region  above  and  behind  the  orbits  is  slightly 
hollowed  in  the  Greek  Helladotherium^  whilst  in  the  Siwalik  skull  a 
convexity  is  visible  in  the  same  position.     As  appears  from  the  upper 
view  of  the  Siwalik  skull  (fig.  4  A,  p.  325),  the  highest  point  of  the 
elevation  in  question  would  correspond  to  the  hinder  extremity  of  the 
nasals.     Such  being  the  case  according;  to  the  drawing,  the  nasals 
woald  have  extended  backwards  beyond  the  orbits,  an  arrangement 
unknown  among  Ruminants.     A  close  examination  of  the  original 
specimen  shows,  however,  that  this  cannot  be.     As  the  cranial  roof 
has  been  removed  in  this  place,  we  see  clearly  that  here  are  pneumatic 


exproBied  in  the  summary  of  the  chapter  devoted  to  this  genua.  **  Whether  these 
remaina  belong  to  one  or  to  several  speoies  or  genera,  they  iinmiatakabiy  indicate 
a  ooonecting  Hnk  (or  links)  between  the  Sivathere  and  the  Giraffe  which  so 
effoctuallv  bridges  over  the  gap  hitherto  eidating  between  these  animals,  as  to  do 
aw»y  with  all  family  distinction  between  the  two.**  (Indian  Tertiary  and  Post- 
Tertiaiy  Vertelwata,  voL  ii.  p.  116.) 

^  A.  Qaudry,  '  Animao^  foasiles  et  G^ologie  de  TAttique,'  pp.  252-264, 
pli.  x]i.~Kliv. 

*  L.  Biitimeycr,  'BeitrilgezueinernatiirL  CJesohichtederHirsobe/  i.  pp.  74-78. 

'  A  description  of  the  rlates  in  the '  Fauna  Antiqua  Sivalensis/  Supplemen- 
tary Plate  A.  fies.  1-1  c  (H.  Falconer,  Pala»ontolo2ical  Memoirs  and  Notes, 
1868.ToLi.p.558).  ^  ♦  » 

*  1.  c.  p.  260.  *  L.  c.  pp.  75-78. 


Ill 
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cnvitieB  filled  with  m&tm  exactly  the  sjune  bs  those  beneath  t 

called  unpaired  lioni  of  fhe  Giraffe.     So  that  what   in  the 
appears  as  ihe  posterior  balf  of  the  nasals  is  in  reality  situated] 
frontal  repnn  behind  the  nasflb.     We  have  thus  here  the  home 
of  the  median  protuberance  of  the  Giraffe. 

Thepf>>torl>ital  portion  in  the  Siwalik  hornless  skull  is  alitth 
elnujTjited  than  in  Sivafheritim  &nd  ftyda^pitherium,  and  would 
exactly  the  form  of  Hydaspii  her  turn  if  the  horns  of  this  geiuis 
remoTed ;  in  the  hornless  skull  the  superior  profile  is  nearly 
zcutal . 

In  tht*  IleUadotherlum  from  Pikermi  the  parietal  region  if 
elongated  still,  as  has  been  already  stated.  Gaudry  descrilies 
middle  a  feeble  tdevation  of  2  cm.  by  S  cm.  In  length,  addin 
it  corresponds  perhaps!  to  a  sort  of  horn  or  central  pyramid, 
examinntion  of  the  original  preserved  in  the  Paris  Museum  si 
me  that  we  havo  iu  reality  two  crests,  as  \s  %^isible  too  iu  th 
vieWjdivorjiing  a  liule  forwards  and  circninscnbiug  a  sort  of  eli 
plateauj  which  in  front  is  about  1  deeim. broad,  at  the  back  75  n 


iSide  viev*-  of  bIsuH^  one-tixth  naU  »he  (afler  Gaudry).     P»Wmi»  Att 


Tn  front  of  these  the  profile  runs  nearly  horizontal  as  in  Snmofhi 
and  very  different  from  the  procUvous  direction  in  the  Siwalik 
which  begid.es  is  much  higher  in  this  part* 

The  orbits  in  botli  skulls  are  relatively  small  as  in  Simtth 
and  i/iffhjipjtli€rwin  ;  in  the  Hdiadoiherium  from  Pikermi 
arc  situiiteil  farther  back. 

There  are  seyeral  other  differences  between  the  two  skulls 
for  the  present  purpose  may  be  omitted.  On  the  whole  my  ei 
sion  is  that,  apart  from  a  general  likeuesa,  they  are  so  different 
each  otherp  that  far  from  belonging  to  the  same  species  they 
even  be  ascribed  to  different  genera.  The  Siwalik  skulh  ejte^ 
being  hornless,  approaches  so  near  to  the  homed  forms  of  the  Si 
just  mentioned,  but  especially  to  Ifi/dirnpttherium,  I  hat  I  thin 
original  view  of  Falconer,  wiiich  later  on  was  shared  by  ]\lniie, 
60  far  from  tlie  truth  as  has  been  since  a  apposed .  Falcone 
ftidered  it  to  be  the  female  of  Shatherium,  the  onlv  one  of  the 
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lAlied  homed  forms  (Sivatherium,  Ifydaspitherium,  Bramatherium) 
theo  known.  The  Sivatherium  having  somewhat  different  molars, 
whilst  the  teeth  oniydaspitherium,  according  to  Ljdekker,  are  not  to 
br  distingiushed  from  those  of  the  so-called  Helladoiherium  from  the 
Siwaliks,  whilst,  besides,  the  configuration  of  the  skull  approaches 
more  to  Htftiaspithmum,  I  think  that  we  have  before  us  the  female 
ttkull  of  a  genus  of  which  the  male  form  cannot  have  differed  much 
from  the  form  presented  by  Hydaspitherium  megacephalum,  Lyd. 

Fig.  4. 


Sivatherium  giganteum  (female). 

Upper  tiew  (A)  and  side  view  (B)  of  skull,  one-sixth  nat.  siie  (after 
Falconer  and  Cautley).     SiwaUk  Hills,  India. 


I  msh  to  he  far  less  positive  as  to  the  sex  of  the  Helladoiherium 
*tuil  from  Plkermi.  Having  before  us  in  the  Pikermi  fossil  a  geo- 
logictlly  oldor  form,  the  development  of  horn-like  appendages  even 
in  the  male  may  not  have  advanced  beyond  the  stage  shown  in  the 
^IK-cifnea  figured  by  Gaudry. 

^^  any  rate  we  cannot  be  surprised  at  the  general  likeness  of  the 
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two  fontis.  The  fi-tnele  skulls  beitig  more  or  less  tri  all  fDnmnu 
but  ospedally  iu  RviminaaU,  more  conservatitfe  tliaii  tlic  ^kullt 
mnles,  the  resembliiiice  of  the  Siwalik  sknlt  to  n  mom  genefnlt 
type,  flj»  represented  bj  the  Helladotherium  iakull  of  Pikcrmi,  ia 
more  than  we  might  h&Te  aDticipated, 


June  2,  1891. 
Prof.  Flower,  C,B.,  LL.D.,  F.R.S.,  President,  in  the  Chaif* 

The  Secretiirj  read  the  following  report  on  the  atlditlans  to 
Society's  Meimgerie  during  the  mouth  of  May  IH^l  : — 

Tlie  registered  additious  to  the  Society's  Meuagerie  during 
mouth  of  May  \H9\  were  MiS  iu  number*  Of  these,  96  % 
aci^uired  by  presentation,  -II  by  purchase,  4  b^^  exchange,  IU  i 
born  iu  the  Gardens^  and  12  were  received  on  deposit*  The  t 
uutTiber  of  departures  during  the  same  period,  by  death  aad  remoi 
was  89, 

Amongst  the  former  special  attention  may  be  called  la 
following  ; — 

1.  A  female  Water-buck  Antelope  {Cohus  eUipnipTymntiM)  f 
Briti^ii  East  Africa,  prcfcuted  hv  George  L.  Mackenzie,  Ksq.,  f* 
Tlris  is  a  very  aceepiahle  {irrivalj  as  unikiug  a  pair  with  the  uiaI 
the  same  Antelope  ]» resented  by  Mr.  .Mackenzie  in  November 
(Hee  P.  Z.  S.  IHIK*.  p.  U^ii). 

2*  Three  Blanlbrd*9  Rats  {Mas  dlanfordi)  from  the  Shevj 
Iliil^,  Madras,  presented  by  Mr.  W,  L.  Scliiter,  F.Z.S.,  Def 
Sufieriutendent  of  the  l[idiau  Museum>  Calcutta.  This  species  is 
to  tbc  Cull ect  ion, 


Mr-  Sclater  made  some  remarks  on  animals  which  he  had  not 
during  a  recent  visit  to  the  Zoological  Gardens  of  Paris,  Ub 
Antwerp,  Hotterdann  Amsterdum,  and  The  Hague. 

Iu  the  Janlin  irAcclimatation  at  Paris  the  colony  of  bree. 
Penguins,  which  ^Ir,  Scbter  imd  also  inspected  iu  the  summe 
1H9(J,  was  of  special  interest  to  the  ornithologist,  Twi*nty' 
examples  of  the  Black- footed  Penguin  {BphenueuB  dftnafrsnit)  * 
kept  iu  an  open  wire  enclosure*  Many  of  these  had  paired 
11  est  id  in  some  wooden  dog- kennels  which  had  been  placed  in 
enclosure.  Last  year  five  birds  had  been  bred,  and  only  on 
these  had  been  lost. 

Of  the  three  Sea-Lions  living  m  the  Jardin  d^Aeclimatation, 
adult  male  appeared  to  be  referable  to  Of  aria  Mteito'i  and  uo 
O.  f^iiiefrpii,  the  s|>eeies  usually  brought  from  the  Paclde  co«! 
America,  from  which  it  seemed  to  be  distuignishable  eiteruallj 
tlie  Buddeu  elevatiou  of  the  front  part  of  the  cramuin*  But 
determination  woidd  require  cou^rmation  after  the  death  of 
specimen. 

A  remarkable  hvbrid  Pheasant  in  this  Garden  was  naid  to  I 
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beeo  produced  by  a  male  Lophophoru$  impeyanus  and  a  female 
EwfMeamus  albocrittatui. 

The  Menagerie  in  the  Jardin  dee  Plantes  was  fortunate  in  still 
baring  a  male  example  of  the  Black  African  Rhinoceros  (Rhinoceros 
^ieormi)y  received  about  ten  years  ago. 

From  the  Antwerp  Gardens  Mr.  Sdater  had  succeeded  in  obtaining 
a  few  interesting  birds  for  the  Society's  collection.  Amongst  these 
were  two  small  Hombills  (Toceus  eryihrorhynchus)  and  two  African 
Spoonbills  (Piatalea  alha\  the  latter  being  new  to  the  Society's  series. 

Id  the  Zoological  Gardens  of  Rotterdam  two  interesting  Antelopes 
hid  lately  been  receiyed  from  the  Congo  :  these  were  a  female  of 
Tragelaph%i8  gratus  and  a  male  Cephalophus  dorsalU,  The  colony 
of  wild  Herons  adjoining  the  large  covered  aviary  in  which  the 
Night-Herons  bred  (see  P.  Z.  S.  1889,  p.  219)  was  still  flourishing 
and  consisted  this  year  of  twenty-eight  pairs. 

The  Gardens  of  the  Royal  Zoological  Society  of  Amsterdam  (since 
the  death  of  the  late  Mr.  Westerman  under  the  direction  of  Dr. 
C.  Kerbert)  had  been  next  visited  and  many  objects  of  interest  had 
been  noted.  Amongst  these  were  a  pair  of  the  Elk  (Atees  machlU), 
born  in  the  Gardens  on  the  Idth  of  June,  1890,  a  pair  of  the  Bantang 
Ox  of  the  Sunda  Island  (Bos  banteng),  and  a  female  example  of 
the  Sassabey  Antelope  (Damalis  lunata).  The  herd  of  the  graceful 
Antelope  (tragelaphus  gratus)  (see  above  p.  213)  now  consisted  of 
a  male,  two  females,  and  two  young  ones  lately  bom. 

In  the  small  Zoological  Garden  at  the  Hague,  Mr.  Sclater  had 
noticed  an  example  of  a  beautiful  species  of  Ground- Pigeon, 
Phlegcenas  tristigmata,  (see  Ibis,  1865,  pi.  ix.),  of  Celebes,  which  he 
had  never  aeen  before  alive. 


A  drawing,  sent  to  England  by  Professor  £.  C.  Stirling  of  the 
University  of  Adelaide,  M.D.  and  a  Corresponding  Member  of  the 
Society,  was  exhibited.  This,  being  the  first  received  in  Europe, 
represented  the  remarkable  Australian  mammal  which  that  gentleman 
had  now  called  Notoryctes  typhiops,  having  described  it  without  a 
name  in  *  Nature'  (vol.  xxxviii.  p.  388)  of  the  18th  of  October, 
1888,  in  the  following  terms  : — 

*'The  total  length  is  13  cm.,  inclusive  of  the  tail,  which  is  2  cm. 
long.  The  head,  relatively  shorter  than  in  Chrysochloris,  has  a 
rounded  muz2le»  the  dorsal  surface  of  which  is  covered  by  a  horny 
shield.  Nostrils  transversely  slit-like.  No  eyes  visible,  the  skin 
passins?  uninterruptedly  over  the  ocular  region ;  but  on  reflecting 
the  skin  on  one  f^ide  of  the  face  a  small  circular  pigment-spot  is 
visible  in  the  position  of  the  eye.  No  apparent  bony  orbit.  Tongue 
fleshy,  broad  at  the  base,  and  tapering  to  a  blunt  point.  No  ex- 
ternal ears,  but  the  ear-openings  distinct,  1  mm.  wide,  and  covered 
over  with  fur. 

*'  The  fore  limbs  are  short,  resembling  somewhat  those  of  a  Mole  ; 
but  the  manus  is  folded,  so  that  the  large  nails  of  the  fourth  and 
fifth  digits  only  are  visible  in  the  natural  position  of  the  limbs.  Of 
these  nails  the  fourth  is   15  mm.  long  and  of  a  uniform  width  of 
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l^jQscfr:  fr^inrortiinately  is  also  considerably  damaged,  especially  about  the 
ti](iMF.*K Joecipi^l  region;  but  from  a  cursory  examination  of  the  recently 
{^j^f^icjfcinned  body,  I  can  note  the  following  points  with,  I  believe, 
L    !iei::»ccnracy:— ' 

aik  fci  »^  '*  Cranium  relatively  large,  no  bony  orbits ;  zygomatic  arches  pre- 
j  ^e^^smt ;  well-developed  shoulder-girdles  with  slender  clavicles,  pectoral 
f)  (it  f» » 3.*"*^^  l^rgc ;  pelvis  large  and  strong,  with  a  rather  wide  symphysis 

pubis,  but  no  epipubic  bones,  either  actual  or  rudimentary ;  ribs  14  ; 

angle  of  lower  jaw  markedly  inflected. 
"  The  teeth  are  peculiar,  and  require  a  more  extended  description 

than  I  can  give  at  present,  but  the  formula  appears  to  be : — 

1.  r,  c.  r,  m.  *  ( :  *^  ^ — -h 

"  This,  however,  may  require  some  modification,  as  just  posterior 

and  external  to  the  premolar  (or  first  molar)  of  the  right  ramus  of 

the  mandible  there  is  a  small  rudimentary  conical  tooth,  which  is 

not  to  be  found  on  the  opposite  side,  nor  at  corresponding  positions 

in  the  maxilla." 

^  Portions  of  a  letter  since  addressed  by  Professor  Stirling,  on  29th 

' — '^'  of  October,  1890,  to  Professor  Newton  were  also  read  as  follows : — 

V         " ....  As  to  the  new  beast.  ...  I  am  very  sorry  that  rarious 

^  causes  ....  have  prevented  my  working  it  out  ^ ...  It  turns  out  not 

to  be  a  Monotreme,  but  a  Marsupial,  with  Mole-like  configuration. 

vvff  ^?    The  marsupial  bones  are  exceedingly  small  nodules  and  escaped  my 

^  .  notice  at  first.     Four  or  five  of  the  cervical  vertebrae  are  fused,  and 

tnttx^^  ^^  there  is  a  keeled  sternum,  an  enormously  thick  and  short  first  rib, 

lie  ^  *   which  serves  the  purpose  of  buttressing  the  sternum  in  lieu  of  cora- 

iBTp  ^'     coids ;  a  bird-like  pelvis,  with  the  ischia  abutting  on  the  spinal  column ; 

tH  ^    penis  in  the  urogenital  canal,  and  testes  external  in  front  of  the  penis  ; 

^ichf^  „  eyes  mere  pigment-spots  underneath  the  skin  and  temporalis  muscle. 

]ptd^-'  Altogether  it  is  a  curious  beast ....  the  Mole-type  of  Marsupials. 

,  It  has  a  remarkable  habit  of  burrowing  for  long  distances  in  the 

vi^^^     sand,  and  with  great  rapidity  ....  I  have  four  specimens,  but  only 

>  fj/j.      ^  one  in  good  preservation,  which  is  not  to  be  wondered  at  when  I  say 

eDti-^'   that  they  came   1500  miles  wrapped  up  in  a  kerosined  rag,  and  I 

f]ib  ^^   have  not  been  able  to  get  any  more  ....     This  is  the  whole  story 

;jnf  ^^^.  and  I  regret  the  delay  ....  While  I  am  working  it  out  I  should  like 

f  of  ^.     ^^  k^ep  <^II  the  specimens  I  have,  as,  with  one  exception,  they  are 

,  vit^^-,   Qot  good  alike  in  the  sol t  parts,  and  I  shall  want  them  to  supplement 

0^^^),  each  other." 

J  irlii^  In  a  later  letter  from  Prof.  Stirling,  dated  29th  March,  1891,  he  in- 
|]  thf^  formed  the  same  correspondent  that  he  was  then  about  to  cross  the 
(^rtit^^  Australian  continent  from  Port  Darwin  to  Adelaide,  where  he  ex- 
pected  to  arrive  about  the  present  time,  hoping  to  travel  through  the 
it  '*  ^i  portion  of  the  country  inhabited  by  Notoryctes,  and  to  obtain  from 
^led  ^/:.  the  natives  some  more  specimens,  though  he  was  careful  to  say  that 
o/llJf^  "they  are  not  common "  there.  The  full  description  of  this  form 
f,e  bd^^  had,  it  was  understood,  already  appeared  in  the  *  Transactions  of  the 
^ce  of*^  Royal  Society  of  South  Australia,'  though  no  copy  of  it  had  yet 
[jpo^^    reached  England.  
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The  Secretary  exhibited  on  behalf  of  Mr.  F.  E.  Blaauw,  C.M.Z.S., 
specimend  of  some  LoDg^tailed  Tits  shot  by  him  last  year  in  Holland 
and  belonging  to  the  museum  of  the  Royal  Zoological  Society 
"  Natura  Artis  Magbtra.**  They  had  been  sent  to  this  country  for 
the  purpose  of  ascertaining  whether  they  belonged  to  the  British 
form  Acredula  roiea  or  the  white-headed  Continental  form  A.  com- 
data  (see  Dresser's  •  Birds  of  Europe/  vol.  iii.  pp.  63-67).  There 
could  be  no  doubt  that  these  birds  belonged  rather  to  the  British 
form  with  striped  head ;  but  Mr.  Blaauw^stated  that  the  white-headed 
form  was  also  met  with  in  Holland,  and  that  he  had  occasionally 
observed  examples  of  the  two  forms  paired  together. 

Mr.  Frank  Finn,  B.A.,  exhibited  a  male  hybrid  between  the 
Chilian  Pintail  {Dafila  spinicauda)  S  &n<i  Summer  Duck  {.£x 
sponsa)  $ »  bred  in  the  Gardens,  and  pointed  out  that  it  differed 
from  both  parents,  though  it  was  to  a  certain  extent  intermediate. 

The  following  papers  were  read : — 

1.  On  the  Land  and  Freshwater  Shells  of  Perak. 

By  O.  F.  von  Moellendorff^  Ph.D. 

[Beoeived  AprU  16, 1891.] 

(Plate  XXX.) 

Since  the  publication  of  my  paper  on  the  Land-Shells  of  Perak 
(Joum.  As.  Soc.  Beng.  Iv.  pt.  ii.  no.  4,  1886),  Dr.  R.  Hungerford 
has  been  kind  enough  to  supply  me  with  some  more  materials  from 
that  hitherto  very  imperfectly  known  region.  Mr.  J.  de  Morgan, 
who  collected  in  rerak  in  1884,  published  descriptions  of  some  new 
species  in  •  Le  Naturaliste  *  (vii.  1885,  no.  9,  pp.  68-70),  and  gave  a 
more  extensive  memoir  on  the  conchological  fauna  of  the  Malacca 
peninsula  in  the  Bulletin  Soc.  Zool.  de  France  (x.,  1885),  with  figures 
of  his  novelties.  This  latter  work  I  did  not  know  of  when  I  wrote 
the  above-mentioned  paper,  and  the  study  of  it  now  enables  me  to 
rectify  some  of  my  former  classifications,  and  at  the  same  time  to 
correct  a  number  of  errors  contained  in  de  Morgan's  work.  I  think 
it  therefore  advisable  to  give  now  a  revised  catalogue  of  all  the 
Land  and  Freshwater  Shells  at  present  known  from  Perak,  with 
descriptions  of  some  further  new  species. 

Fam.    STREPTAXIDiB. 

1.  Streftaxis  flvbsensis,  de  Morgan. 

Sireptaans  plu98ensU^  de  Morgan,  Le  Nat.  1885,  p.  68 ;  Bull. 
Soc.  Zool.  Fr.  X.  1885,  p.  23,  t.  i.  fig.  1. 

Ht.  Tchehel,  Pluss  valley  {de  Morgan), 

A  good  new  species,  somewhat  related  to  5.  lemyrei,  Morel.,  from 
Cambodia. 

Dr.  Hungerford  obtained  at  Bukrt  Pondong  a  few  specimens  o 
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a  small  white  PatulaAike  shell,  which  from  its  fine  and  regular 
BtriatioD,  the  silky  aspect,  and  the  inner  varices  must  he  an  im- 
mature Streptaxis,  but  not  identical  with  the  above  species.  It  has 
a  diameter  of  only  3  mm.  and  shows  already  5|  whorls. 

2.  £NNBA(MlCRO8TROPHIA)PERAKENSIS,60dw.-Aust.&  6.  NcV. 

(Plate  XXX.  figs.  1,  1  a.) 

Emmeaptrakenns,  Godw.-Aust.  &  G.  Nevill,  P.  Z.  8.  1879,  p.  735, 
t.  lix.  fig.  2  (juv.)  ;  V.  Malldff.  J.  As.  Soc.  Bang.  Iv.  1886,  p.  300  ; 
Ancey,  Bull.  Soc  Mai.  Fr.  v.  1888,  p.  341. 

Bukit  Pondong  (Hunfferford). 

In  the  remarks  on  the  name  of  the  subgenus  to  which  this 
species  belongs,  I  have  committed  the  error  of  writing  Marien9ia» 
Nevill,  instead  of  Nevillia,  Martens.  The  latter  name  has  been 
given  by  Prof,  von  Martens  to  a  group  of  Mascarene  Enneas  (Beitr. 
Faun.  Maur.  1880),  but  it  was  preoccupied  by  H.  Adams  (P.  Z.  S. 
1868,  p.  289)  for  a  genus  of  the  Rissoidse.  The  group,  which 
comprises  a  number  of  Indian,  Chinese,  and  Mascarene  species, 
I  have  renamed  JUicrostrophia  (Jahrb.  deutsch.  malakoz.  Ges.  xiv. 
1887,  p.  22).  The  Perak  species  is  closely  allied  to  E.  itenopylit, 
Bens. 

3.  Ennea  (Microstrophia)  hungerfordiana,  y.  Molldff. 
(PlateXXX.  figs.  2,  2  a.) 

Ennea  hungerfordiana^  v,  Molldff.  1.  c.  p.  301. 
Bukit  Pondong  (Hungerford). 

4.  Ennea  (Microstrophia)  subcylindrica,  t.  Molldff. 
(PUte  XXX.  fig.  3.) 

7*.  anguste  perforata,  fere  cylindracea^  albido-hyalina ;  spira 
eupeme  canoideo-canvexaf  apice  obtuao,  turn  cylindracea.  Anfr, 
7,  eanvemusculif  costulis  verticalihus  eubdUtantibme — 36  m 
anfraciu  penultimo — regulariter  eculptiy  ultimue  angtutior,  basi 
snbcompreteus,  paullum  ascendens,  Apertura  vertieaUs,  rotun- 
dato-tetragona  ;  peristoma  latiuecule  expansum,  albO'Callaeum, 
supeme  coji/tnutrm,  subiolutum,  ainuatum,  margo  dexter  ad  in^ 
gertumem  eubito  atienuatuSn  Lamella  parietalia  valida,  longe 
intrani. 

Alt.  2*75,  diam.  1  mm. 

Hab.  ad  Bukit  Pondong  1^.  cl.  R.  Hungerford. 

Fam.  YiTRiNiDiB. 
.5.  Yftrina  nucleata,  Stol. 

Fiirina  nueleata,  Stol.  J.  As.  Soc.  Beng.  xlii.  1873,  p.  23,  t.  i. 
fig.  12,  t.  ii.  figs.  4-6. 

HeUearum  nueleatus,  Tryon,  Man.  Pulm.  i.  p.  177,  t.  41. 
figs.  49-51. 

Bokit  Pondong  (Hungerford) ;  Penang  (Stoliceka). 

Tryon  places  tbis  species  in  Helicarion,  whilst  Stoliczka  distinctly 
stateii  it  to  be  a  Vitrina, 
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Ch   ?  VlTRlNOPSlS  DOUVILLEI,  de  Mofg, 

(iaeoiis  douviila,  de  Morgan,  Ball.  p.  40,  t-  it,  (ig,  9. 

^[t.  Tchfihfii:g;  [de  Mor(/an). 

The  figure  of  the  animal  shows  no  trace  of  a  mucous  por 
tltat  th(*  species  cftiuint  be  a  Parmarion  ar  Girasta.  In  Gc 
{^Peiielia}  the  mantle  covers  the  shell  entirely  ;  besides 
oceurrctiL-e  of  a  West-Indian  nncl  South-Amencan  genus  Oi 
M»hiy  IVuinsula  wim!d  be  inconsistent  with  all  our  esperieii 
the  difttribntion  of  laud-shells,  1  believe  tliat  thb  interestioj 
CO  very  of  rle  Morgan  will  prove  to  be  a  FiinnopsU,  hitherto 
found  ontsiide  the  Philippine  Islands,  Tlie  ^hell  agrees  jjcr 
with  the  Pbilipinne  species,  and  the  figure  of  the  antinfll,  at 
doe^  not  oppose  ibis  classification* 

Fam,  NaNINID^. 
7.  Hklicariqn  Loivi,  de  Morgun, 
iitlkarioH  htei^  de  Morg.  BuiK  p.  25,  L  L  fig,  S. 
Ml.  Kerbou,  2*JIMI  metres  allitnde  {df  3lor^an}^ 
A  fine  large  species,  of  32  mm.  diameter. 

^.    MaCROCHLAMYS  STEPHOIDESp  StoL 

//r/tor  ( Macroehiamyg)  stephoidest  Stuh  J,  As«  Soc. 
1S73,  p.    17,  t^  i.  fig^  1*,  I-  ii*  figs*  19,  20. 

^lan'ochlamifA  &trphmdts,  de  ^torgAn^  Jjilll,  p.  27* 
Khvirt  vulley  {^t  Motfnn)  :  Penaug  {Stah^kA}* 

y,  MiCKOCHUiwvs  KATCficiXGi,  df  Morgan. 
yfacrocklttmifji  AaUktmgi^  de  Moi^,  BnlL  p»  2?i»,  L  i,  fig.  6, 
lietwccu  Lahat  and  Ipoh.,  Kmt«  vaUcy  {de  Jd^rjfmm)* 

10.  MACRcM'Htv\MYS  J  oi  SOC  Ft,  de  MtJf|rilIU 
MacrofAhmy^  J'.mAimji^  3e  Marg,  I,  c*  p,  29,  L  L  fig.  T- 
[poh,  Kinta  valley  ^i,*  ll^<a), 

1  hi*  nud  the  prrct^JUii;  Jdi^croMmmpt  ttrm  Ut  lie  T&rit  (i 
Oil*  aihI  the  ^nK'  ^^(x^ies  i4oscly  allied  to  if.  kmmaA^msitt  Thtx 

11.  Mir«tcHriit.titc\$  ttiatoKi,  de  Motfiii, 

All.  Tdu»(«,  Kitita  pallet  tilr  Jltfpftti). 
^^nTcwh^t  ule  .V.  «v«^k#pi«,  Beni*^  m  iwilioe^  but  my  1 
smftUer  aim!  Irsici  ^triaird* 

%a.3^». 
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13.  EUPLECTA  PATANIENSIS,  dc  Mofgail. 

Macroehlamf/s  pataniensis,  de  Morgan,  Bull.  p.  28,  t.  i.  fig.  5. 

Rhaman,  Pntani  (de  Morgan), 

Certainly  of  the  same  group  as  the  last  Species,  and,  so  far  as  can 
be  judged  from  the  figure,  not  very  different  from  E.  anceps,  Gld., 
Feuasserim. 

14.  SiTALA  CARINIFERA,  StoHczka. 

Sitala  carini/era,  Stoliczka,  J.  As.  Soc.  Beng.  xlii.  1873,  p.  16, 
.  i.  fig.  8;  Godw.-Aust.  Land  &  Fresh w.  Moll.  Ind.  ii.  1882. 
}.  3.5  ;  V.  Molldff.  1.  c.  p.  302  ;  Tryon,  Man.  Pulra.  ii.  p.  54,  t.  xxv. 
ig.  16. 

Bukit  Pondong  {Hungerford)  \  Penang  (Stoliczl-a), 

15.  Kaliella  perakensis  (G.  Nevill). 

KalieUa  perakensis^   Godwin-Austen,   1.   c.  i.    1882,   p.   8,  t.  ii. 
ig.  7;  Trvon,  Man.  Pulm.  ii.  p.  61,  t.  xxvi.  fig.  59. 
Perak  {Townsend) ;  Bukit  Pondong  {Hungerford). 

16.  MlCROCYSTINA  TO\?NSENDIANA,  G.  NeV.  &  Godw.-Aust. 

Microcystina  iownsendiana,  G.  Nevill  &  Godw.-Aust.  P.  Z.  S. 
879.  p.  736,  t.  lix.  fig.  1  ;  v.  Molldff.  1.  c.  p.  302. 

Nanina  (Alierocystis)  townsendiana,  Tryon,  Man.  Pulm.  ii.  p.  120, 
.40.  figs.  49-51. 

Bukit  Pondong  (Townsend,  Hungerford). 

1 7.  Lamprocystis  malayana,  v.  Mdlldff*  (Plate  XXX.  figs.  4- 
6.) 

71  semiobtecte  perfomta^  depressa,  tenuis,,  subpeVucida,  corneo- 
lutescens,  nitens ;  spira  humilis,  depresse  conica,  apice  obiuso. 
Anfr,  5,  levissime  convexiusculi,  sutura  appressa  submarginata 
disjuncii,  lente  accrescentes,  tenuissime  striatuli,  nltimus  basi 
convexus,  Apertura  parum  obliqua,  rotundato-elliptica  valde 
excisa  ;  peristoma  simpleai^  neuium,  margine  columeUari  superne 
breviter  reflexoy  subcailoso, 

Diam,  max,  3*66,  alt,  2  mm. 

Uab.  ad  Bukit  Pondong  leg.  cl.  R.  Hungerford. 

Allied  to  L,  molecula,  Bens.,  from  Burmah,  but  smaller  and  much 
ittcr. 

18.  Lamprocystis  conulina,  v.  Molldff.     (Plate  XXX.  figs.  5- 

ft) 

T,  anguste  perforata,  depresse  globoso-conica^  tenuis,  pellucida^ 
nitens,  corneo-Jtavescens  ;  spira  conoidea,  lateribus  subconvexis, 
Anfr,  A\,  sat  convexi,  sutura  impressa  discreti,  microscopice 
striatuli,  ultimus  basi  injtatus,  Apertura  sat  obliqua,  eXciso- 
subcircularis ;  peristoma  simplex,  acntum,  margine  columeUari 
brevissime  reflexo. 

Diam,  max,  1*66,  alt,  1*2.')  mm, 

Uab,  ad  Bukit  Pondong  leg.  cl.  R.  Hungerford. 
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19.  Hemiplecta  striata,  Gray,  var.  leechi,  de  Morg, 

Ufmiphcta  kechi,  de  Morg&n,  Ball,  p,  31,  t,  »•  fig.  9. 

Abundant  all  over  I'erhk  {de  Morgan^. 

The  author  compares  his  tbnn  with  H^croasei&i^^  II,  wrinltntfit 
1  rhiuk,  however^  that  it  will  prove  to  be  a  variety  oJ  the  eouii 
sppciea  i>f  Siii^Apore  and  the  Straits  generally,  Manima  striata^  G 
or  llefi.i'  nanifioidcSy  Bensjou. 

20.  Hemiflecta  BAitAVAp  dt  Morg. 

Oj-yfcjt  Lt<7A'ff7/(7,  de  Morg.  Bull  p,  32,  t.  iu  fig.  1, 

^It.  KerboUj  TJOO  metres  altitude. 

Allied  to  H.  cymatiumj  Beas.j  of  which  it  b  perhaps  a  vari 
The  apeeimen  collected  by  Dr.  Ounj^erfbrd  aud  mentioned  by 
{L  e.  p.  302)  as  IL  c^/matmmt  probably  heloiigs  to  this  fornu 

•2K  Rhysota  sp.  aff,  jEj/w/o,  Pfr. 
Cf,  T.  M-mam  K  c,  p,  302. 
Perak  {llnngerford). 

22.  Ariophanta  KiNTANA,  de  Morgan* 
AriophautQ  kintanOj  de  Morg.  Bull,  p,  33,  t*  ii*  fig.  2. 
KintJl  district  (de  Morgan). 

This  was  probably  mentioned  by  Nevill  (Hand!,  MolL  Iiid.  ! 
187^,  p.  20)  as  Ariophanfa^  n.  sp.  (pro\,  A.  interrupt^)^  from  Qi 
Kajjjcsn^  Terrjk. 

Ariophanta  la^atemds,  de  Morj^an^  Bull.  p.  34,  t.  ii.  fig,  4, 
tween  Liihat  and  l|3oh,  Kinla  vnlleVf  seems  to  be  based  ot 
itiimnturc  specimen,  which  might  very  well  be  the  young  of 
present  species. 

Fam,  TaocHomoRpaiDitt. 

23.  TROCHOMonrH*  timoreksis,  v.  Mart, 

Trochomorpkti  tintorenng^  de  Morgan,  Bulk  p.  3.i. 

Mt.  Tchbra,  Kinta  valley  {de  Morgan)  ;   Penang  {SiQUa:ka\ 

Helix  jswettenhami^  de  Morgau,  Le  Naturuliste*  1885,  |k  ^8, 
JL  ihifi'oti^  de  Morgaia,  ibUL  p.  Gt>,  both  belonging  to  either  Tn 
morpha  or  eUe  Pieclairopis,  do  not  appear  ir*  his  second  memoir, 
latter  species  probably  is  the  one  now  mentianed  bb  Tl  H^or^nsi 

Fam.  IIelic[Dj«« 
2^.  DA  Abu  u  a  perakexsis,  Crossei 

GeotrochuM  perakensiM,  Croft?f,  J.  de  Conch  p  xxvij.  lH7i>t  p. 

t,  viii.  fig-  4  ;  de  Morgan,  BulL  p,  38, 
Ilefuc  perakmsis,  v,  MoUdfi^.  he,  p.  303. 
Perak  (Townsend) ;   Kinta  valley  (de  Morqmn), 
Most  dfcidedh'  not  a  Geofrochmt  but  one  of  the  eonira]  FnttiiiSi 
like  shells,  for  \thieh  Adams  created  the  subgenus  Saint m&  (= J4 
iwttorAm,  Koh.).     This  group  is  widely  spread  oTcr  FkAsC«ni  i 


c.     p. 
187G,  p. 


303.— an 
336  (iiec 


1891.]  THE  SHELLS  OF  1>ERAK.  335 

from  Japufi,  China,  the  M^lay  Peninsula,  to  the  Philippine  Isliuida 
ind  the  Malay  Archipelago. 

25.  ?  Helix  bouryi,  de  Morgan. 

Helix  bouryi,  de  Morg.  Bull.  p.  35,  t,  ii.  fig.  3  (Petasin). 

Mt.  Tchora,  KinU  valley. 

The  author  classes  this  small  snail,  3  mm.  in  diameter  and  height, 
w  a  Petasia,  I  should  have  thought  it  to  he  a  form  of  Naninidfe, 
(  the  peristome  were  not  described  as  slightly  reflexed.  It  will 
prove  to  be  a  Satwma, 

26.  Chloritis  penangensis,  Stql. 

Trachia  penangensis,  Stoliczka,  J.  As.  Soc  Beng.  xlii.  1873,  t.  iii. 
Sgi».  1,  18-20. 

Frutidcola  penangensis^  de  Morgan,  Bull.  p.  36. 

Bukil  Pondong  (JBTu/i^^r/orJ;;  all  over  Perak  (de  Morgan)-, 
Penang  {Stoliczka). 

27.  Chloritis  malayana,  v.  MoUdfF.  (Plate  XXX.  figs.  6, 
5  a.) 

Helix  (Trachia)  malayana,  v.  MoUdif.  1. 
^Planispira  breviseta,  Crosse,  J.  de  Conch,  xin. 
Pfr.j? 

Perak  (Hunger/ord), 

28.  Chloritis  wrayi,  de  Morgan. 

Philidora  wrayi,  de  Morgan,  Bull.  p.  36,  t.  ii.  fig.  .^. 
Lahat,  Ipob,  Kinta  valley  (de  Morgan), 

29.  Chloritis  HARDOuiNi,  de  Morgan. 

HeUx  kardouini,  de  Morc^an,  Le  Naturaliste,  188.5,  p.  6vS. 

Philidora  hardouini,  de  Morgan,  Bull.  p.  37»  t.  i.  fig.  10. 

Between  Lahat  and  Ipoh,  Kinta  valley  (de  Morgan), 

Both  Stohczkaand  de  Morgan  have  placed  true  species  o^  Chloritis 
into  different  genera.  The  former  accepted  Trachia  as  a  separate 
graos,  and  classed  H.  penangensis^  prorumbens,  Gld.,  delibratn, 
Bens.,  and  gabata,  Gld.^  with  it ;  but  whilst  he  was  quite  right  in 
establishing  a  genus  for  these  species,  the  name  Trachia  should  not 
ba?e  been  applied  to  it.  The  type  of  Trachia  is  H,  asperella,  Pfr., 
uid  the  group  should  be  restricted  to  those  Indian  species  with  almost 
circular  apertures  and  very  approximate  margins  of  the  peristome, 
a»  H,  asperella,  fallaciosa,  Fer.,  ruginosa,  F6r.,  and  others.  The 
chief  characteristic  of  Chloritis  is  the  sculpture,  which  consists  of 
impressed  points,  placed  in  ^uite  regular  quincunx,  bearing  short 
hairs  or  setae,  always  present  in  young  specimens,  often  also  in  the 
tdults.  Besides  this  typical  sciiipture,  there  is  always  a  keel  or 
snglf  round  the  umbilicus  which  disappears  at  the  basal  margin  of 
the  peristome,  effecting  at  that  place  a  blight  production  of  the  lip. 
The  general  form  of  the  shell  is  variable,  most  species  showing  very 
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narrow  whorls.     Taken  in  tliia  sense,  the  geuus  Chhri 
10  nay  knovi  ledge  the  foHowiBg  g*perTC-^i — 

Solomon  Islaads :    C,  hombronis,  Pfr.,  frin^etut^  Fft 

Desh. 
Torre:*  Strait ;  C,  huxtanir  Bra*.,  hrevi]piht  Ffr. 
Philippine  IsFlarids ;   C,  gandana,  H^mbr.  &  J^icq^i  f^ 

Seiup.,  ^uieiar  Reeve,  U^te/uns^  v,  Molldflr.,  6rff 

califfinosa^  Ad.  &  Rve.,  maidatrnsch.  Hid, 
^lalav  Archipelago  i  (7.  tomentosuf  Pfr,,  vmsSHlu^  PI 

Pl>, 
Malay  Peninsula;  C  dtiiciosa,  Pfr.,  hretutta^  Pfr, 

V.    MijUdff,,  pejtangengh,   SlciL,   deHbrata^  B* 

Gld,i  proeutnfjms^  €jld.,  hardmtini^  de  Morg 

Mor^.,  samtii/ina^  v,  MrilldtT 
C*hina  :   C.   her  dan  a  ^  t^    MoUdfF,,  hungerfonliuna^ 

Fossil :   C  lepidQtrichdy  Alph»  Br. 

I  have  no  dcsubt  that  there  are  many  more  speciea  to  ' 
I  his  interestini^  genus,  but  1  hare  puq>osely  only  meat 
examined  hv  mv~elf. 

Til  e  name  Philidora^  de  ^lorpm,  is  to  be  en  I  i  rely  rejecte 
Prof,  von  Martens  has  rendered  it  the  unmerited  honour 
it  fur  //.  gtibota  (J.  Linn,  Soe,,  Zool.  ixi.  1897,  p.  16*2 
authnr  savs  himst-lf'^/.  c.  p,  36»  note),  the  name  is  me*in 
Phiihm^  Alhers,  the  Utter  hein^  preoccupied   by  PhiJim 
(\772h    ^o\\  Philififi,  Albers  (Ileh  Isted.  1850,  p.  II! 
n)o^tly  species  of  Ohbti,  a   few  PianhiiitiS^  and  only  ot 
t^breiiflens,  Pfr, ),  and  was  already  in  the  second  edition  rcl 
fvnonymy  of  OLba^     There  uas  therefore  not  the  sligl 
to  revive  and  to  rename  it.     To  crejtte  a  IjCw  group  for 
in    question    wa$    al?o    uoneeessary,    as    ibey    without 
belong  to  Vhloritis,     Only  if  it  was  thought  Advisable 
special    ^uHgroup    or  section    of  ail    car  in  at  ed    forms  Q 
the  name  mijftit  he  retained  ;  but  as  we  have  spmes 
with  rounded,  subrin^ulate,  an^iilate^  snd  keeled  peri|>hei^ 
division  would  be  artiHcial  nud  unfCienti^Cnp 


Fam.   BuLiMtDiS. 

30.  AMPEtlOiCOMUS  FCRVEKSU)$,  Linn* 

Ferak  (Townsend)  \  all  over  Perak  and  Patani  {d€  Mo 

31.  AMPHlDnOMl^S   MKlLANOMKIA^   Pfr. 

IVft*  Tcbora,  Mu  Tchehel  {de  Morgum).     Olher»ii^  1 
Singapore,  Penaitg,  Borneo. 

32.  7  AMFiitDtioMUs  CHLoRis^  Refve. 
Lanit  plain  and  Kinln  valley  {fit  Maf^m). 
Described  fror>i   the  l^hilipjunif  Iflauda^  «o  titAt  iU  m: 

Perak  is  somewhat  t^nrpti^ltig. 
pf  the  ideiitificAtion. 


I  csnnol  l»ut  lioitbl  Uu; 
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Fam.    SxENOGYRIDiE. 

33.  Hapalvs  jousseaumi,  de  Morgan,  Bull.  p.  24,  t.  i.  fig.  2. 
Ipoh,  Rinta  valley  {de  Morgan). 

34.  Prosopeas  tchehelense,  de  Morgan. 

Stenogyra  tchehelensU,  de  Morgan,  Le  Natural.  1885,  p.  69; 
Bull.  p.  40,  t.  ii.  fig.  7. 

Stenogyra  (Subulina)  ichehelensis,  v.  MoUdff.  1.  c.  p.  304. 

Stenogyra  (Opeae)  ?  terebralis,  Theob.  (?  n.  sp.),  G.  Nevill, 
Handl.  Moll.  Ind.  Mus.  1878.  p.  166. 

Bukit  Pondong  {Toumsend,  Uungprford)  %  Mt.  Tchehel,  Pluss 
▼alley  {de  Morgan), 

The  Perak  species  does  not,  as  I  have  stated  formerly,  belong  to 
Subulina,  the  columella  only  being  slightly  twisted,  not  truncated, 
but  to  the  genus  or  subgenus  Prosopeas,  constituted  by  Moerch  for 
5.  haughtoni  and  5.  roepstorfi  of  the  Andamans. 

Stenogyra  swettenhami,  de  Mor^^an,  Bull.  p.  41,  t.  ii.  fig.  6,  seems 
to  rae  only  a  slight  variation  of  T,  tchehelense. 

35.  Ope  AS  gracile,  Hutt. 
Bukit  Pondong  {Hunger/ord), 

Zfi.  Rhodina  perakknsts,  de  Morgan. 

Rhodina perakensis,  de  Morgan,  Le  Nat.  1885,  p.  68 ;  Bull.  p.  42, 
t.  ii.  fig.  9  ;  V.  Mdlldff.  1.  c.  p.  305. 

Mr.  Tchora,  Rinta  valley  {de  Morgan). 

I  must  confess  that  even  the  more  complete  description  and  the 
figure  given  by  the  author  in  his  second  memoir  has  not  enabled  me 
to  form  a  decided  opinion  on  this  alleged  new  genus.  De  Morgan 
calls  the  "  columellar  lip  '*  spiral,  reflex,  and  very  prominent ;  the 
figure  shows  a  sort  of  spiral  lamella  obhquely  running  from  the 
columella  into  the  aperture,  a  formation  which  indeed  resembles 
somewhat  the  columellar  lamella  of  Rhodea.  This  is,  however,  the 
only  resemblance  to  the  American  genus  which  this  curious  shell 
presents. 

Fam.  PupiDiS. 

37.  Pdpa  (Boysidia)  palmika,  Stol. 

Pupa  (Scopelophila)  palmira^  Stoliczka,  J.  As.  Soc.  Beng.  xlii. 
IS73y  p.  32,  t.  ii.  fig.  3. 
Pftpa  palmira,  Pfr.  Mon.  Hel.  viii.  p.  409. 
Scopeiophila  palmira,  de  Morgan,  Bull.  p.  43. 
Penan^  and  Province  of  Wellcbley  {Stoliczka). 

^.  Hypselostoma  hungerfordianum,  v.  Molldff.  (Plate 
X\\.ftg8.  7,  7  a.) 

T.  sat  aperte  umbilicata,  turbinata,  tenuis,  corneo-brunnea,  opnca. 
Anfr,  4|,  angulato-convcxi,   suiura   valde   impressa  disjuncti. 
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parum  striaiuli^  supremi  sptram  concave  turtilocQmi 
mamftiiUari   su6e.rcenlricOi    r^'cienteSj    ultimus   earim 
rofnndata  ad  pfripheriamt  altera  ad  umhibcam  a^tumi 
ti  ittfru  carinam  periphericam  tmico  spiraii  levitcr 
find  us  J  a  quart  a  parte  solutus^  porrtcius^  hviltr  a*Ci 
parte  soluta  fete  tetragonuB^  basi  Bptraliier  iineolattt9. 
Jere  pcr/ica/t*,  aliqaantuluM  mrBitrn  MpecianSf  rotitnd 
rangularis^  intus  dentlhus  7  iameUiformihus  caurctat 
A  major es J  ad  modum  cmci^  (*ppo^iiti^  parieialia  v^Ui 
intraniy   hipartitus^   inter  Ulutn    et   columeUarem   3 
inferpoBith.     Peristoma  Uhtritm^  simplt^^  tenvi^,  wai 
ptmsum,  inter  binuB  lameita*  profundiuscufe  iinuatum* 
IHam.  tna^.  3,  alt.  2  J,  a  peri,  diam.  cum  per  Ui.  1  mm, 

Il^pnelmtoma  bensoniatium^  v.  Molldff.  L  c.  ^^  306  {^ec 
If  ah.  ad  Bukit  Pondong  leg,  cl,  H.  Hungerford, 
AU  hough  I  hare  not  yet  f>epn  abie  to  compare  authen  tic  i 
of  fL  henmrnanum^  Bifd.,  from  Ava,  I  am  cooviiiced  that  ! 
I'nrm  cannot  he  comhiued  with  it,  aod  that  k  consiitutes  a 
speejes*  It  is  somewhat  more  ponioal  and  cotnparatifely  hi, 
ihe  AvR  form,  the  upper  whorls  nre  more  convex,  not  *' p 
Kfi  Ulrtiiford  has  it,  the  la^t  whorl  is  more  detached  and  bU 
the  ri^lit  ;  facing  the  shell  the  ^hale  aperture  b  vinihle  i 
»unian\imtf  onlv  part  of  it  in  //.  hungerfordianum^  Therf 
ii^^tt'ad  of  feor  tteth.  I  suppose  that  the  additioiiil  6 
mentioned  by  Btanford  meatia  ti+at  the  parietal  tooth  or 
diviiltHl  as  in  the  Ferak  s^pecies,  but  the  latter  pog^sses  X\ 
bftwcen  the  ^larietftl  and  coliimt-ilar  lanieila?. 

The  ibllowing  species  of  Ilypielo^foma  are  now  kooim  ;- 

I.   //.  iubiferuff)^  Bens. — Ava, 
*J.  H.  beftsfffiitfuum,  Blfd, — Ava, 
IL  II.  dtft^tiHum,  8tol, —  Moulmein* 
4.   //.  AifHt^rt  fordiaaum^  y.  MuUdff.^Perak, 
f).   //.  iransitans^  v   Moll  tiff. — Samtii  Island,  Gulf  of  Sii 
tK   if.  Cfufsti,  MorL — Ton  king, 
7*  //-  ivTGnicMm^  V,  Molhlff* — Luiou.  }  nt-y 
,  var,  imhHcata,  v.  Mt-Udff.— Cebu- J  *^^"i'l''"« 

The  genua  i*  connected  bj  H,  ir^mntan*  irith  Bo^fsuH 
m  s*iibi,t'mis  of  i*i*/«i  cnrated  for  P*  kmnammgit.  GredL,  P*  mUc 
\\  Mi*lMff,»  aod  tnher*  fram  China,  to  whidi  I  beliere  soai 
spi^ie*,  «*  P,  jotf/ptin/,  Stol.,  plicidfnK  Bens.,  aalitMnUiM 
hke*i!<e  bcloifg,     U^ptti^^luwm  k  au  exUrtnt  devtla|mii 
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Moll.  Ind.  Mq8.   1878,  p.  183;  H.  Crosse,  J.  de  Conch. 
UTii.  1 879,  p.  337 ;  v.  MoUdff.  1.  c.  p.  306. 
PkaedmtaJUicosiata,  de  Morgan,  Bull.  p.  43. 
Bttkit  Pondong  (Toumsend,  Hungerford), 
The  tjpe  was  described  from  Penang. 

40.  Clausilia  (Pseudonenia)  kapayanensis,  de  Morgan. 
Pteucfonerna  kapayanensis^  de  Morgan,  Bull.  p.  43,  t.  ii.  fig.  8. 
Gonnang  Lano  (de  Morgan). 

De  Morgan  cites  two  **  genera  *'  of  Claasiliidee,  Phaedusa  and 
Pteudonenia.  To  begin  with,  we  have  not  sufficient  reasons  as  yet 
to  consider  Phaedusa  to  be  a  separate  genus,  but  even  if  such  were 
the  case,  Pseudonenia  would  anyhow  be  only  a  section  of  Phaedusa^ 
not  another  genus.  The  worst  of  it  is  that  C.filicostata  and^enon- 
gentU,  which  de  Morgan  quotes  as  Phaedusa,  belong  certainly  to 
Pieudonenia  as  well  as  his  new  species.  The  latter  is,  in  fact,  very 
closely  allied  to  C,  Jilicostata,  especially  to  its  Perak  variety  ;  and  I 
would  not  hesitate  to  identify  it  with  the  latter,  if  the  author  did 
not  speak  of  a  third  "  tooth  "  on  the  columellar  margin,  meaning  an 
emerged  columellar  lamella,  which  is  not  visible  in  C,filieostata. 

Fam.  AuriculidvB. 

41.  Cassidula  mustblina,  Desh. 
Prov.  of  Wellesley  {de  Morgan). 

42.  Cassidula  auris-felis,  Brug. 

Bukit  Tambun,  mouth  of  Perak  river  (de  Morgan). 

43.  Auricula  auris-juduB,  Linn. 

Bukit  Tambun,  Prov.  of  Wellesley  (de  Morgan). 

44.  Auricula  auris-miduB,  Linn. 
Estuary  of  Krian  river  (de  Morgan). 

45.  Pythia  borneensis.  Ad. 
Telok-Anson,  Bukit  Tambun  (de  Morgan). 

Fam.  LiMNiEiDiE. 
^^«  Planorbis  exustus,  Desh. 
Wellesley  (de  Morgan). 

Fam.  CvcLOPBORiDiB. 

47.  Cyclotus  (Platyrhaphe)  hungerfordianus,  v.Miilldff. 

^yclotH^  hungerfordianus,  v.  Molldff.  1.  c.  p.  306. 

^yclotum^  n.  sp.,  G.  NeviU,  Handl.  1878,  p.  256. 
,  .-..^'''opoiiia  totw,  de  Morgan,  Le  Nat.  1885,  p.  69 ;  Bull.  p.  59, 
t.ui.fig.e.  f  F       * 

^"^  coinparison  of  de  Morgan's  figure  makes  it  all  but  certain  that 
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his  **w^u/opomo"  f/>iei  is  the  sRiiie  as  my  C^clatu^  Auag^j^ 
It  is  tlecitMly  a  CyclQius  and  hf longs  to  my  group  Fh 
(Jahn'sb*  Scnckenb*  18^0,  p*  267  — Ci/cloti  s^turah^r^  v. 
how  it  could  have  bfeii  mistaken  forwii  Anhpoma  is  hari 
comprehended*  I  still  think  that  the  publictttion  of  n  C^ 
rrn  Jtilopoma  does  not  eolitle  the  name  to  priority,  be 
Jc^t?ription  is  not  sutEcieiitky  detailed  and  lucid. 

48-  Opibthoporub  soLtJTtrs^  Stol. 

Opisthoporus  mhtm^  Stoliczka,  J.  As.  Soc,  Beng,  3lli.  IS7 
i.x,  fig^ss.  8- 10  J  Crosse,  J.  tie  Conch,  xxni,  1879*  p-  337 ;  f 
1,  e<  p,  30/  :  dc  Moft^anT  Bull,  p*  5U 

Btikit  Pondong  {Tow^weW,  HuHger/ard)  ;  Mt.  To  bora  a 
Kintn  valley  {de  Morgan). 

Vijeiotus  dtiuizetthtrgK  de  Morgan^  L  c.  p,  50,  L  iv*  fijs 
Mt.  TeliMra  near  Ipob,  is,  accoriliug  to  the  figure  giTeji,  mu 
ail  OphihoporuSt  and  nios^t  probably  ideutieal  with  O*  aolui 
>K  iiich  de  Morgan  quotes  troni  the  i<&mt  locality. 

4^,  Qpimiopoftiis  PFNATs'GENSTs,  Btol. 
Opht^optirux  jH'nantfeHsist    Stolieika,    1.  c*    p.  265,  1^  3 
IL  t'roJ^se,  1.  c.  p*  3oH  ;  ae  Morgan,   BulL   p.  51  ;  v.  Miil 

p.  :UJ7, 

Hukit    Poiidong  {Ttrmns^nd^  Ilunger/ord)  i  Pemk   gem 

Cyehphorufi  iahatmnM^  de  Mort^nn^  BtilK  p*  61,  I.  tv,  fl^ 
ibe  Kititn  valb'V,  Is  appRrentlv  a  vonu^  shell,  of  1 1  mtllan.  < 
The  jvivthtif  coiiipftft^s  it  to  **  fyr/OfpAonif '*  prnanyirmM 
tjie^uiing  pri>bhblv  OphtAoporitM  prftatt^ensts,  whieti  ipcn* 
tneiUioaed  10  pa^e*  Iwfore. 

hlK  BHiU!i^t>MA  Javs5r.ArMl»  de  M(irg:an. 

RAiost^^mii  jomj^seavim,  tie  Mor^iu  BulL  p.  52,  t>  if.  fi^. 

KintH  rallcw 

Aero rdi tig  to  tbr  Jrscriptioii  and  the  ^eiy  tn*»gre  fi 
rUjifiticatii^n  ol  thjs  ^tli^c'ie.^  as  a  RAiotiMtmmh  not  ^Qil«  beyo 
The  detached  Wt  whorl  and  the  tube  conneclii^r it  utth  ih 
niarr  «hcrl  m\d(r  it  rather  probuhle.  hut  the  de^riiiti 
o|^^r€ulum  di>r^  vM  ntentioii  th^  cimous  cup^aliipcil 
charact^ri^lir  of  UkhAi^mm^ 

/VeriMycilv^  ityfXyirygn*  <lr  Mof£«o^  Bui].  p>.  ^2,  l.  w. 

!  5^^rMfa»  rfft/jprtyma  t.  M^Ukif.  I  r.  p  3UH. 

Vpper  Kiuta  raliry  (^  JU^fymh  l^tit  (««^.  Imd^  Mm 

lie  .\lor^«ii*^  raenticti  ai  1  tttbr  bcliind  tW  fttwftilTt  b  n 
«ttd  nunle  Hi*'  »iftp|wiv  llut  tlw  ^mes  Mo^pta  ^  Spwrm^ 
\%  ocft   ^  |'tvt|irr  li*br«   but   cmU  ad  Oilat^nl  *"  «tia|;  '*    t 
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h2*   CVCLOPHORUS  BORNEENSTS,   MetC. 

C^dop^oruM  LomeensiSy  de  Morgan,  Bull.  p.  60. 

Kinta  valley  {de  Morgan), 

A*  this  Bariipan  form  has  been  found  also  in  Sumatra,  by  Pmf. 
vou  Martens,  at  Bukit  Tima,  Singapore,  and  by  Stoliczka  in  Penang, 
it  may  Tery  well  raiige  into  Perak.  Still,  a  revision  of  de  Morgan'^ 
ideutificAtion  would  be  desirable  in  this  very  difficult  group. 

53,  Cyclophoaus  semisulcatus,  Sow. 

Bukit  Pondong  {Townsend)  ;  Perak  generally  (de  Morgan). 

54-  CYCLOPHoaus  aurantiacus,  Sclmmacher. 

C^ciophorus  aurantiacus,  E.  von  Martens,  Shells  of  Mergui,  Journ, 
Limi.  Sue,  ZooL  \^i.  1887,  p.  157,  t.  xiv. 
VycifjfthoruA  hicif  de  Morgan,  Le  Nat.  1885,  p.  69. 
Ci/rhphorus  malayanus,  de  Morgan,  Bull.  p.  62 ;  v.  MoUdff.  1.  e. 

Ijitiit  (coll.  Ind.  Mu9,)  ;  Perak  generally  {de  Morgan), 
From  tlie  able  paper  of  Prof,  von  Martens  I  have  convinced 
mjsflf  that  the  Inrge  Perak  Cyclophorus  does  not  belong  to  C\ 
^niuyanuw^  but  10  C  avrantiaais,  Schum.  C,  lowi  of  de  Morgan's 
first  paper  is  not  mentioned  in  the  second  ;  he  seems  to  have  entirely 
igtmred  bis  former  publication  in  the  latter. 

Whether  C,  mahyanus^  mentioned  by  G.  Nevill,  Handl.  1878, 
P'  267,  ft3  brought  from  Bukit  Pondong  by  Dr.  Townsend,  is  the 
true  species  of  Benson  or  likewise  a  form  of  C,  aurantiacus,  I  am 
tttuble  to  say- 

55.  Cyclophorus  expansus,  Pfr. 

Vijctopftoms  expansus  ?  var.,   G.  Nevill,  Handl.    1878,   p.  2^^. 
('*  Apptarg  to  be  new  ;  it  is  near  C  cybeus.^*) 
Bukit  Pondong  (Townsend), 

56.  Lagocuilus  townsendi,  Crosse. 

lityochiius  iownsendi,  Crosse,  J.  de  Conch,  xxvii.   1879,  p.  208, 
t'  nii.  fig.  3  \  de  Morgan,  Bull.  p.  63 ;  v.  MoUdff.  1.  c.  p.  309. 
fiiitit   Pondong  {Townsend,  Hung  erf  or d)  \  Perak  generally  {de 

Morgan)^ 

^7.  LAdocHtLtis  swettenhami,  de  Morgan. 

J^ffocRiVwff  swtitenhami,  de  Morgan,  Bull.  p.  64,  t.  iv.  fig.  8. 

Km^  Bud  Plusa  valleys  (de  Morgan), 

h  doe:g  not  appear  whether  **  Cyclophorus  baylei,"  de  Morgan, 
^  Ntl»  18^5,  p-  G9,  is  identical  with  the  first  or  the  second  of  these 
specie*, 

*>^.  LEProFOMA  aspirans,  Bens.,  Ann.  Mag.  N.  H.  2nd  ser.  xvii. 
im,  p,  22!). 


"ukit  i*ondt)ng  {Townsend,  Hunger/ord), 
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'■'Uylanter  coS"""'"'  ^^'''"^^^coni        . 

^'"'»»*  mar,  ^^.      ^  ""^    ^^^nsiui, 

0.T    J..  ^1^'^  Wjw. 
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/aLizii65.  Alycaus  microoiscus^  t.  MollJff.     (Plate  XXX.  6g8.  10- 

^,     -    .  ^  Alyeaus  microdiscus,  v.  Molldff.  1.  c.  p.  31 1. 
V  .^;  JM.  ^'^^'^  Pondong  (Hunger/ord). 
^. -m^:.   66.  Alyckus  parvulus,  t.  Molldff.     (Plate  XXX.  figs.   11- 

"^  Bafpy    Alycaus  partmlus,  v.  Molldff.  1.  c.  p.  31 1 . 
■■'-^  ^^      Bakit  Pondong  {Hungerford). 

cjz*  FOMJf    67,  ALYCiBus  MiCROCONus,  V.  Molldff.     (Plate  XXX.  figs.  12- 

}I  /»  k      Alyaeus  microconus^  v.  Molldff.  1.  c.  p.  3 1 1 . 
Bukit  Pondong  {Hunger/ord), 

"''^^•*         68.  ALYCiSUS  joussEAUMi,  dc  Morgan. 

«  £i?iisB'     Aiycieus  jousseaumi,  de  Morgan,  Le  Nat.  1885,  p.  70 ;  Bull.  p.  54 , 

,ra^iiJ^  t.  iy.  fig.  4  ;  v.  Molldff.  1.  c.  p.  312. 

Mt.  Lanoy  Kinta  valley  (de  Morgan). 

This  fine  species,  the  largest  Algeteus  known  to  me,  is  allied  to 
A.  umbonalis^  Bens.,  and  A.  physut,  Bens.,  but  at  once  to  be  distin- 
guished b?  the  formation  of  two  peristomes  rather  distant  from  each 
i:[trJ*'    other,  somewhat  in  the  manner  of  Cyclopkorus /oliaceus,  Chemn. 


:^.vr' 


Fam.  DiPLOMMATINIDiE. 

69.  Opisthostoma  pauluccia,  Crosse  &  Nevill. 
Opisthastoma  pauluceia,  Crosse  &  Nevill,  J.  de  Conch,  xxvii. 
1879,  pp.  197,205,339,  t.  viii.  fig.  1;  Godw.-Aust.  &  G.  Nev. 
;^^      P.  Z.  S.  1879,  p.  738,  t.  Ix.  figs.  2,  2a,  26 ;  v.  Molldff.  1.  c.  p.  313. 
Bukit  Pondong  (Townsend). 

'  u"^^         70.  Opisthostoma  perakense,  Godw.-Aust.  &  G.  Nev. 
^  Opisihosioma  perakense,  Godw.-Aust.  &  G.  Nev.  P.  Z.  S.   1879, 

p.  738,  t.  Ix.  figs.  I,  I  a,  1 6  ;  V.  Molldff.  1.  c.  p.  313. 
'^  Bukit  Pondong  {Townsend^  Hunger/ord), 

J  f  71.  DiPLOMMATTNA  (Sinica)canaliCulata,  T.  Molldff.    (Plate 

XXX.  fig.  13.) 
Diplommatina  (Sinica)  eanaliculata,  t.  Molldff.  1.  c.  p.  312. 
Bukit  Pondong  (Hunger/ord). 

C-  72.  Diplommatina  (Sinica)  nevilli^  Crosse. 

Palaina  nmlli,  Crosse,  J.  de  Conch,  xxvii.  1879,  pp.  203,  339, 
t  fiii.  fig.  2. 
Diplommatina  nevilli,  v.  Molldff.  1.  c.  p.  313. 
Bukit  Pondong  (Toumsendy  Rungerford). 

73.  Diplommatina  (Sinica)  ventriculus,  v.  Molldff.     (Plate 
XXX.  fig.  14.) 
r.  de.clrorsa,  vix  ritnata,  ventricoso-conica,  lulescens.     Anfr,  7^, 
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c*>nif^:rt\  slfifiti,  mtprfrftti  ^iram  r^uluHtfr  esmcam  ffi 

penitffimifn  muffnva,  uftimus  angnAflor^  Sttt  t/hfarttii, 
rottsin(^(ti^^  turn  iffjiatutusy  ad  aptrft/ram  prtulhrn  oM 
(kj^i  mfbf^rhtfttiis.  Apertura  fete  vefiimfiSi  ungukitO' 
vuiuf'is  ;  pfrisioma  mhdttphx^  sai  e,rptfnxumf  incratsatut 
htlfittiuta^  xuptrftr  appressum^  mfirf/ine  buxali  cum  ctftu 
HHfftiiutit  fere  reel  urn  e^iharis  ins  far  prominentem  f<f\ 
L.ameUa  columeHnris  ftn*  imntf^r^a,  oliuftie  intuentt  CQi 
Jfinrtrfitfrrt^cfdeas^  palntaUg  interna ^  modica^  ^asMu^Cuh 
cf>liimei/atn  eonspicua. 

lAitif^it,  3,  fiiam.  mfra'.  I '75  mm. 

iiuh.  ad  Bukit  Poncloiig  kg.  cL  R,  Uu tiger forJ, 

74.  L)lpLOMMATlNA(SlNlCA)DIIiINUTA,V,  Motldff.    (PUti 

fig.  I.-..) 

1\  sitmfi'ovMfit  vlr  Hmata^  gracilis^  turrUa^  earneo-Jtu^^iCtiti 

iutr  if  ft-  am  ica ,  apice  obtusifucuh  &  run  n  escen  te.     A  nfr^  3 

pQHvr.Vi^    mrdio  gulnirignlfiti^  ttfjliquf!  eostutato-striiiii^   £ 

pauilum  di.^toriif  ultimas pfnuftimo  arigu^tiorf  initit^  f^nM 

turn  itifiituhis^    antit^e  ascffidens*      Aperlurtt  parum  ^ 

finffuhtfo-xttbcircviaris ;  peristoma  duplet i   c.vterfium  es 

tatrtm,    ri"^art*"tfm*    ititerjium    gat    por rectum^    e^rp^nsiu. 

munjtfte  ro/itmrihtri  cum  basaH  ontfuttitn  MN^acuium/o, 

i^ameiifi    colunteliaHs    mod  ica ,    obltqun^  pal  a  talis    long 

$upra  ritmim  t  run  lactam. 

Liiftt/it.  'If  ilifiiti,  maT.  U'D  mm. 

HmIk  ftd  Bukit  FaiviIoTJ*;  leg.  cK  R.  Hungerford, 

The  four  prfCPiijhg  j^pecks  havp,  be^deji  a  very  strongly  cir 

foUteju'Ilitr  Ltmcllftj  vvluch   i;^  prodntTd  itito  the  iotrriar   \\p 

cotiiiitrictioti   Ht   the    be^iniHiig  uf  the  Wt  whort,  an  tnrti^r  ] 

Mild  piilntal  pliiit  :   the  laUerii  ^liuiln^  through  jus(  nbovetht? 

J?roMkiug  up  tht*  slit>ll  jusl  bffore  the  constriction,  we  see  Ut 

jilaiu  like  teeth  plactHl  in  fi  trinngle  ;  thev  serve  as  h  km^  of  i 

the  fiperi?ulum,  wiiich  rests  bebiud  them  on  the  constricted  par 

whorl  wbeu  the  animal  is  retire  J,     Tlti:*  developm^nl  of  the 

appunitus   is   t>  pienL  tar  my  section  Sinica   (Jahrb.  deiitaetu 

Oe^.  xii.  1  SHfij  p.  3C9)  ;  r^ secondary  ch»racter  may  be  eonudc 

angle  tonued   by  the  colmntlla  with  the  basal  margin  of  tl 

stouie  ofteri  ending  in  a  spur-like  projection,     "  Simca^*  ii  1 

mbnomer,  as   speeie^*  of  thi?  group   have  since   been  found 

Phdippiue  I^lnnds  and  the  Malay   Peniiisuta;  some  Indian 

e.  g-  B,  ^raeilig^  Bedd.,  likewise  belonging  to  it> 

75.  DlTLOMMATINA  ^^SlKlC*)  SUPERB  A,  Godw.-AuSt,  h  i 

Pataitiu   superba^    God^.-Aii&t.  &  G,   Nev,  K  C-  p.   732 

figs.  .%  5^4 

Dipiommatimi  superb,  f*  MuUdC  L  c  |>^  313.  J 

Bukit  Pondoag  {T&mnsfmd^  Humgrffi^rdJ^,  ^ 

As  I  hare   |mititvd  out,  the   simiUtriu   of  this  pretlj  !i0. 

to  ioinr  fpmes  of  Pafmmtt  con^tstjE  ciikflr  in  the  aciift« 


1891.]  THE  SHELLS  OF  PERAK.  345 

which,  however,  generic  or  suhgeneric  distinctions  should  not  be  based. 
Palaina  is  to  be  restricted  to  those  species  which  have  a  constriction 
at  the  beginning  or  within  the  first  third  of  the  last  whorl,  but  no 
plaits  or  lamellae.  D.  super ba  having  a  strongly  developed  columellar 
plait,  cannot  therefore  be  classed  as  a  Palaina^  but  is  a  true  Diphm- 
matina^  and  bj  its  short  palatal  plait  visible  above  the  aperture  belongs 
to  the  same  section  as  the  four  preceding  species. 

7^,   DiPLOMMATINA  MIRABILIS,  Godw.-Aust.  &  G.  Nev. 

Diplommatina  mirabilis,  Godw.- Aust.  &  G.  Nev.  P.  Z.  S.   1 879, 
p.  739,  t.lx.  figs.  4,4 rt,  4 ft. 
Bukit  Pondong  {Townsend). 

Fam.  PupiNiDiE. 

77.  PUPINA  AUREOLA,  Stol. 

Puptna  aureola,  S^oliczka,  J.  .^s.  Soc.  Beng.  xli.  1872,  p.  267, 
t.  X.  figs.  11,  12  ;  de  Morgan,  Bull.  p.  66. 

Mt.  Tchora,  Kinta  valley  {de  Morgan). 

I  received  from  the  late  Mr.  H.  Damon  some  specimens  of  a 
Perak  Puptna  under  the  name  of  P.  lahatensis,  de  Morgan,  appar- 
ently collected  by  that  gentleman.  The  name  was  probably  aban- 
doned by  the  author,  as  it  does  not  appear  in  his  paper.  One  of 
these  examples  corresponds  exactly  with  the  figure  of  P.  aureola, 
Stol.,  the  others  with  P,  lowi,  de  Morgan. 

78.  PuPiNA  Lowi,  de  Morgan. 

Puptna  lowi,  de  Morgan,  Bull.  p.  66,  t.  iii.  fig.  3. 
Lahat,  Kinta  valley  (de  Morgan). 

79.  PupiNA  ARULA,  Bcns. 

Puptna  arula,  Benson,  Ann.  Mag.  N.  H.  2nd  ser.  xvii.  p.  230 ;  Pfr. 
Mon.  Pneum.  Suppl.  i.  p.  95  ;  Novitat.  Conch,  ii.  p.  141,  t.  xxxvii. 
fig.  7-9  ;  Crosse,  J.  de  Conch,  xxvii.  1879,  p.  340 ;  v.  Molldff.  1.  c. 
p.  314. 

Bukit  Pondong  (Townsend,  Uungerford). 

The  Perak  form  is  smaller,  8  instead  of  9  millim.  in  length, 
comparatively  more  slender,  showing  a  diameter  of  4  millim.  instead 
of  5,  or  a  proportion  of  axis  to  diameter  of  2 :  1  instead  of  9  :  5  ;  the 
apex  is  more  pointed.     It  should  therefore  be  separated  as  a  variety : 

Var.  PERAKENSis,  V.  Molldff. :  testa  minore,  graciliore,  apice 
acutiore  ;  alt.  8,  diam.  4  mm. 

80.  PUPINA  ARTATA,  BcnS. 

Bukit  Pondong  (^Dr.  Townsend  fide  Crosse) ;  Kinta  valley  (de 
Morgan). 

The  small  Puptna  collected  by  Hungerford  at  Bukit  Pondong, 
which  1  took  for  P.  artata,  Bens.,  following  Crosse,  is  certainly 
different  from  Benson's  species.     It  is  smaller,  tlie  apex  more  pointed, 
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almost  mucronate,  the  moutb  much  more  proiracted  to  tKe 
the  upper  parietal  Iflinella  much  smaiier  and  not,  as  in  R  fl 
covering  the  upper  cruaX  :  the  outer  mwrgin  of  the  peristome  k 
receding  aboiT,  forming  n  decided,  almost  tooth-like  angle  bt»l 
recedes*  All  ibese  difft?reuces  are  quite  cotvsiant  in  the  do; 
exumples  which  I  have  examined  and  entitle  the  form  fo  s| 
distinction-  Judgiiig  from  de  Mofgim'a  figure,  they  belon)(;  ( 
fallowing  species^ 

Hi*  Pu  PIN  A  TC  H  E  H  K  LE  N  SIS,  de  if  organ* 

Pitpina  tcheMensh^  de  Morgani  Bnli.  p,  66,  t.  iii.  d^.  4* 

I*upina  artafa,  t,  MiilldfF.  h  c.  p.  314  (won  Benson). 

Mti  Tclicuel  (c/e  Morgan);  Bukit  Pondong  (Hun^er/ord). 

H2.    COPTOCRTLUS  SECTILAHRUM,   Gould. 

Pvf&k  {TowHsend} i  Lurut  {caiL  Iitd.  Mus.),    Known  frnmPi 

Tetiftsserim, 

^I3.  Hybocystjs  elephas,  de  Mor;a:ao. 

HiffiQcifxti*  ^fephas,  de  iMor^an^  Le  Nat.  1885,  p,  7t> ;  Bull 
t.iii.  %.  1  I  Fisehtr,  J.  de  Cimrdi,  IRHf)*  p*  174,  t.  x.  (nnat.)  ;  (. 
ibid.  )i-  lf^3,  t.  ii. ;  v.  M-»IltJff,  I  c.  p*  :iM. 

Valley  of  Perak  river  (dtf  Morgan)  ;  L^rnt  {c&H,  Ittd.  I^ftt*. 

Ilj/boct/slU  jouf»e<imni^  de  Morgan  (Le  Nat.  liS85,  f>.  70 ; 
p.  ^7^  t.  iii.  fig.  2)^  from  the  same  local  it  j,  appears  ty  Ijt*  baii 
snvflUcr  and  dead  !?pecinieiij)  nnd  is  to  he  suppressed  (r/I  w  M 
1,  c.  p.  3l^j  ;  Croase,  J,  de  (Jonch*  1887,  p.  *275). 

Fam.  Hvl}HOCKN'ID.€. 

84,  Geowtssa  monterosati AKAi  Godw.-Ausi:.  &  G*  Kev, 
Groris.^0  monterostitianft,    Crndw,-Aust.  &  G.  Ni'v.  P»  Z*  S. 

p,  738,  t,  lis.  tig.  iJ  ;  1%  Mtilldflf.  h  c.  p.  3Ui. 
Bukit  Pond  on  g  {Tummendr  Uufigtrfurdy^ 

85,  Gkoris^a  SKMificULrrA,  God^r.-Aust-  &  G.  Xev. 
Gearh^a  ^emisctiipta,  Godw.-Aust-  &  G,    NeV,   1*,  2*  8. 

p.  74U,  L  lis,  tigs.  3,  3 /J. 
Bukit  Pondong  {Toivfisetid}* 

Fam.  AHPt7Li.ARiin,i;. 

8fl.   AMFtlLLARIATUIlBINIS,  Left,  Tafi  8llliAMPL^LLA€ICA,  G 

Amputhria  tarfum^,  var.  iuhamputlticea,  G.  Krv,  Handle 
Ind.  Mn*.  ii.  1884.  p*  6. 

AmpuUftria  Rnma(rtm9i4t  de  Morgan,  Bull,  p,  7(h 

P(frak  (Townxend).     Malay  Peninsula  generally  {if  Mcrgm 

Ampulhriu  perukenBU^  de  Morgan  (1.  c.  p.  7^^  t.  iv,  Sgp  }  j 
,>4.  wrheghyemfit^  de  Morgan  (I.  c.  p.  71,  t.  iv.  Bg>  t3)i  arv  ffi 
young  sheU$u 
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9*,  VrnpARus  eumatuensis,  Danker » 

Patttiiina   hengalen^ii^    subsp*  polt/fframma,    G.    Nevill,    HatliiL 

Fultidioa  numatrensU^  de  Morgiiu,  Bull,  p^  ^7. 

QiiJiJk  KftJigsa  {Townsend} ;  Perak  gewerally  (<^  Morgan). 

8H*    BtTIUNIA  KINTANAi  *le  MoPf^sn, 

B^thiniit  kiniana,  de  Morgm,  JJiill,  ji*  '>8,  t.  iii.  f\^^  7, 

Kiiila  valley  (f/^  Morgnn), 

89,  AaS1UI?4RA  €A«INATA,  L^S. 

Ompkahtroyh  carinaia^  de  M organ >  Bull*  p*  69. 

vijn»n>rcj  cariHutUj  Boetlger,  Jahrb*  d.  nial.  Gt?**  xiv.  1887,  p.  106. 

KiftU  vaiWy  t</f  Morgan), 

Dr.  Brieit|j;€T,  in  bis  iniportunl  nionogTapb  of  ^-ijfff/wii^ pa,  considers 
\\m  ipecies  to  be  a  mie  AA^iminea,  De  Morj^aii'ii  note  t*n  its  hnbitait 
d<jei  not  contrsilict  tbis  classidcation  ;  jiccordiii^  to  birn  il  lives  in 
marshy  p&rts  ol  the  forest  Dear  brooks  as  well  as  iii  vegetiible  tnauid. 

Fnm.  Mklaniidk. 

90,  Ml  LAN  I A  (Striate  lla)  TUBERruLAXA,  Mull- 
Mttannidifg  iubertuiata^  de  Morgan,  Bull,  p.  73* 
Prof.  Welle»ley  (de  Morgan)* 

9!*  Mklania  (Striatklla)  mala  van  a,  Iss, 

Mtlaniu  tttheti^uiait/^  var*  ma  f ay  una  ^  hf^cl,  MolL  Br>n»*  p.  100, 

Mtlania  mfiiayana^  Brot,  Mart*  ChemQ.  MeL  p.  2i)3,  t*  2d.  fig^i. 
^,  5  a, 

Metama  fuf/ervitlaln.mbsp.  malai/ana^  G.  NeTill,  Hantll,  ii  p.  247* 

Mwlanoides  malayanuSt  de  Morgan,  Bull,  p,  74* 

Sara^nk  {i$)i^l).  Abundant  m  all  the  brooks  of  ibe  Malay 
Peninsnla  (de  Monjan). 

92.  Mklania  (Striate  lla)  truncate  la.  Lam. 
Mtl^noideg  truneainlas,  de  Morgan,  Bull,  p.  73* 
ProT-  Welle&ley  {de  Morgan), 

93.  Mela  MA  (Melanoides)  episcqpalts,  Lee, 

Meittnia  variabilU,  Bens.,  subs  p.  eptscopafis,  G.  Nevill,  Hancll, 
Li.  p.  256. 

a^myfa  epUropafts,  de  Morgan,  Bull.  p.  7-- 

Quail  a  Kan  pa  {Tomtti/enti  fide  N<fvili),  Abundunt  in  Perak 
H*«c  rally  (de  Jif organ). 
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Var.  PERAKENsis,  de  Morgan. 

Sermyla  perakensist  de  Morgan,  Bull.  p.  73,  t.  iv.  fig.  \4  =  Melania 
in/racostata.  Reeve,  Conch.  Ic.  fig.  14  (non  Mouss.),  teste  de 
Morgan. 

Kinta  valley  (de  Morgan). 

"  Sermyla  '*  chaperi,  de  Morgan,  1.  c.  p.  72  (unfigured),  is  hardly 
more  than  a  slight  variation  of  M.  episcopalis.  The  brown  bands 
occur  also  in  the  type,  and  the  second  series  of  nodules  in  several 
varieties,  e.  g.  var.  menkeana,  Lea,  to  which  de  Morgan's  alleged  new 
species  belongs. 

Fam.  UNioNiDi£. 

94.  Anodonta  cumingii,  Lea. 

Kinta  valley  (de  Morgan).  Malacca,  Java,  Borneo,  Siain,  Cam- 
bodia. 

95.  Anodonta  chaperi,  de  Morgan. 

Anodonta  chapc^^  de  Morgan,  Bull.  p.  75,  t.  v.  fi«;s.  1,  2. 
Kinta  valley  {de  Morgan). 

96.  Unio  PERAKENSIS,  dc  Morgan. 

Unto  peraAensis,  de  Morgan,  Bull.  p.  76,  t.  v.  figs.  3,  4. 
Kiuta  valley  (de  Morgan). 

Fam.  CYRENiDiS. 

97.  CORBICULA  MALACCENSIS,  Dcsh. 

Kinta  valley  (de  Morgan),     Malacca  (Deshays). 

EXPLANATION  OF  PLATE  XXX. 

Figs.     1,1a.  Eftmea  (Microsfrophia)  perakensis,  p.  331. 

2,  2  a.  ( )  huugerfurdiana^  p.  ,'53 1. 

3.      ( )  snbci//indrica,  p.  331. 

4-4  b.  Lamprocystis  malatfana^  p.  333. 

5-5  b.  conuHna,  p.  333. 

6,  6  a.  Ch'oritis  malayana,  p.  335. 

7,7a.  hypseiostirma'hungerfordianum,  p.  337. 

8-8  b.  AlyccBm  diplochilus,  p.  342. 

^  9  b.  ofujopleuris,  p.  iW2. 

10-10  b.  wic7-odiscus,  p.  343. 

11-11  6.  parvultis,  p.  343. 

12-12  6.  -- —  tnicroconus.  p.  343. 

13.     I>iplommatina  {Stnica)  canattrufafa,  p.  343. 

14^'      ■ ( )  venlricvlus,  p.  3^3. 

15.     ( )  diminiifa,  p.  344. 


^r-^  ri 
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2.  Note  on  the  Derivation  and  Distribution  of  the  Insectivora 
of  the  New  World.     By  G.  E.  Dobson,  M.A.,  F.R.S. 

[BeoeiTed  April  24, 1891.] 

Of  the  ten  Families  into  which  the  Insectivora  are  divisible,  two 
onlj  \  and  these  very  closely  allied,  namely  Soricidie  and  Talpid€e, 
are  represented  in  the  New  World,  and  of  the  first-named  family, 
composed  of  eleven  genera,  three  genera  only — Sorex,  Blarina,  and 
NoHomnrex  (with  a  single  species) — have  representatives  in  that 
continent,  where  all  are  restricted  to  the  Nearctic  Region.  On  the 
other  hand,  the  closely  connected  Palsearctic  Region  includes  repre- 
lentatives  of  no  less  than  eight  genera,  nearly  four-fifths  of  the 
whole.  All  the  species  of  the  two  genera  inhabiting  the  American 
contioent  belong  to  the  Red-toothed  Shrews,  and  are,  in  fact, 
modified  forms  of  either  Sorex  or  of  Soriculus,  the  former  common 
to  both  the  Palaearctic  and  Nearctic  Regions,  the  latter  found  only 
in  a  limited  portion  of  the  north-eastern  parts  of  the  Eastern  Hemi- 
sphere, but  represented  in  the  Nearctic  Region  by  the  species  of 
Blarina, 

While  the  species  of  Blarina  are  characteristic  of  the  Nearctic 
Region,  those  of  Sorex  are,  with  few  exceptions,  closely  related  one 
to  another,  so  much  so  as  to  be,  in  my  opinion,  Nearctic  local  races 
only  of  two  well-known  Palsearctic  species,  namely  S.  vulgaris  and 
8.  wtinutuM  (=s8.  pypmaus),  of  which  the  former  extends  to  North 
America,  and  the  latter  is  represented  there  by  its  but  slightly  mo- 
dified descendant  S,  personatus  (=S.  cooperi)  and  its  varieties. 

The  Nearctic  Shrews  were  therefore  evidently  derived  from  the 
Palaearctic  Region,  having  migrated  from  thence  probably  at  a 
comparatiyely  recent  period,  if  we  may  judge  from  the  fact  that  the 
Water-Shrews  of  the  New  World  are  still  referable  to  the  genus 
Sorex,  the  chanees  in  their  bodily  structure  due  to  their  altered 
mode  of  life  not  having  yet  advanced  nearly  so  far  as  we  find  in  the 
much  more  highly  specialized  Water-Shrews  (Crossopus)  of  the  Old 
World, 

Assuming  then,  as  I  believe  we  are  entitled  to  from  a  consideration 
of  the  above-mentioned  facts,  that  the  American  Shrews  were  de- 
rived from  the  Palaearctic  Region,  it  is  only  reasonable  to  suppose 
that  the  immigration  took  place  by  the  shortest  route,  namely,  from 
west  to  east.  The  total  absence  of  the  White-toothed  Shrews  from 
the  Nearctic  Region  goes  far  to  prove  that  the  place  of  entrance  of 
the  ancestors  of  the  American  Shrews  from  the  Asiatic  continent 
most  have  occurred  at  some  position  north  of  N.  lat.  .50°,  for  one 
species  at  least  of  the  genus  Grocidura  extends  as  far  north  as  the 
region  of  the  Ussuri  river*.  However,  there  is  no  difficulty  in 
supposing  that  the  entrance  took  place  in  the  latitude  of  Behring's 

'  Not  taking  into  aooount  the  SoienodatUidat  the  species  of  which  are  limited 
to  the  islands  Cuba  and  Hay  ti. 

*  A  trilmtary  of  the  Amur  Biver,  in  B.  Manchuria. 
Paoc.  ZooL.  Soc— 1891,  No.  XXIV.  24 
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Strait  at  a  time  when  the  contiDents  were  united  at  that  point,  fori 
have  examined  specimens  of  Sorex  vulgaris  and  of  S.  minuiut  from 
higher  latitudes,  namely,  from  the  banks  of  the  Khatanga  and  of  the 
Olenek  rivers  within  the  Arctic  Circle. 

The  Red-toothed  Shrews  are,  in  fact,  pre-eminently  boreal  in 
their  distribution,  braving  the  most  rigorous  climates  of  the  northern 
parts  of  both  hemispheres,  and  thinning  out  quickly,  to  finally 
disappear  altogether  as  we  advance  south.  Their  limit  appears  to 
be  a  climatic  rather  than  a  territorial  one :  thus  their  southern  extent 
in  the  PalsBarctic  Region  may  be  very  correctly  stated  to  be  bounded 
by  the  isothermal  of  60^  Fahr. ;  the  few  exceptions  noticeable,  such 
as  the  presence  of  species  of  Soriculus  south  of  this  line  on  the 
southern  slopes  of  the  Himalayas,  being  easily  accounted  for  by  the 
fact  that  these  animals  are  rarely  found  there  at  a  lower  elevation 
than  6000  feet,  where  they  enjoy  a  really  temperate  climate.  This 
explains  how  it  happens  that  Shrews  are  wholly  absent  from  South 
America.  Two  species  only  are  found  in  Central  America,  where 
they  extend  as  far  south  as  Costa  Rica,  being,  like  the  species  of 
Soriculus  \  stragglers  from  the  north  along  the  high  mountains  and 
elevated  table-lands,  and  therefore  enjoying,  like  them,  a  com- 
paratively temperate  climate,  their  further  advance  southward  being 
evidently  prevented  by  the  long  depression  which  separates  the 
mountains  and  elevated  plateau  of  Costa  Rica  from  the  Andes,  and 
not  by  the  competition  of  other  animals  in  the  Neotropical  Region, 
as  writers  on  geographical  distribution  would  have  us  believe.  The 
high  temperature  of  the  Isthmus  of  Panama  has,  in  fact,  proved  as 
effectual  a  barrier  to  these  inhabitants  of  a  boreal  zone  as  the  low 
temperature  of  the  ancient  northern  isthmus  between  Asia  and 
America  was  of  old  to  the  sun-loving  White-toothed  Shrews. 
There  cannot  be  the  least  doubt  that  had  a  snfiicient  number  of  in- 
dividuals of  any  of  the  species  of  White-toothed  Shrews  effected  an 
entrance  into  North  America,  they  would  speedily  have  found  their 
way  into  the  southern  part  of  that  continent  and  thence  into  South 
America,  and  have  continued  to  exist  and  multiply  there. 

Similar  remarks  apply  to  the  Talpida,  the  species  of  which  ar^ 
like  those  of  the  Red-toothed  Shrews,  restricted  to  the  temperate 
and  sub-boreal  zones  of  the  Northern  Hemisphere,  the  instances  in 
which  there  appears  to  be  an  exception  to  this  rule,  as  in  the  case  of 
two  species  which  are  found  on  the  southern  slopes  and  spurs  of  the 
Himalayas,  being  accounted  for  by  the  high  elevation  of  the  districts 
which  they  inhabit.  Of  the  seventeen  known  species,  four  only  are 
found  in  the  New  World,  and  these  have  much  the  same  distribution 
as  the  Red-toothed  SoricitUe,  the  chief  difference  noticeable  being 
that  none  have  been  found  as  yet  north  of  the  southern  parts  of  the 
shores  of  Hudson's  Bay  nor  to  the  south  of  Mexico,  the  high  tem- 

^  These  have  hitherto  been  supposed  to  be  limited  to  the  southern  slopes  of 
the  Himalayas ;  but  I  have  recently  disoovered,  in  the  collection  of  the  Paris 
Museum,  a  specimen  of  Soriculus  caudatus  from  the  mountains  of  Western 
Fo-Kien,  China,  so  that  it  is  probable  that  this  genus  has  i^ally  its  head- 
quarters in  countries  to  the  north  and  north-east  of  the  Himalayas. 
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perature  of  Central  America  proving,  in  their  case,  even  a  more 
effiectoal  barrier  to  their  progress  southward  than  with  the  Red^ 
toothed  Soricida,  examples  of  which,  as  we  have  seen,  extend  as  far 
as  Costa  Rica.  Looking  at  the  small  number  of  American  species, 
aod  taking  into  consideration  the  fact  that,  while  it  is  possible  to 
imagine  ^e  highly  differentiated  New-World  Moles  as  capable  of 
betog  derived  by  modification  from  a  common  progenitor  resembling 
those  of  the  genus  Talpa^  the  reverse  being  unimaginable,  it  follows 
that  they,  like  the  species  of  SoriciekB,  were  also  most  probably 
derived  ftt)m  the  Palsearctic  Region,  whence  their  ancestor  or 
ancestors  fonnd  their  way  into  North  America  by  the  same  route  as 
the  Red-toothed  Shrews.  The  close  relationship  existing  between 
Uroiriekus  (Neurotrichus)  gihbsiy  from  the  Pacific  slopes  of  the 
Rocky  Mountains,  and  OrotHchus  talpoides  of  Japan,  points  indu- 
bitably to  a  common  ancestor  for  these  species  at  least,  and  their 
limitation  to  the  opposite  shores  of  the  same  ocean  to  the  route  by 
which  the  parent  form  entered  the  New  World. 


3.  On  Reptiles^  Batrachians^  and  Fishes  from  the  Lesser 

West  Indies.     By  G.  A.  Boulengbr. 

[Baoei^-ed  May  15, 1891.] 

A  first  report  on  the  Reptiles  and  Batrachians  collected  for  the 
West  Indies  Exploration  Committee  was  published  in  1888^  by 
Dr.  Giinther,  dealing  with  collections  made  by  Mr.  Ramage  in  the 
IsUnd  of  Dominica.  A  list  of  the  Reptiles  of  Barbados  was  published 
by  Col.  Feilden  in  1889 '.  The  present  contribution  deals  with 
further  collections  received  from  Dominica  (collectors  Mr.  G.  A. 
Ramage  and  Dr.  H.  A.  A.  Nicholls,  C.M.Z.S.),  St.  Lucia  (Ramage), 
and  St.  Vincent,  Becquia  and  Moustiques  (collected  by  Mr.  H.  H. 
Smith  and  presented  to  the  British  Museum  by  Mr.  F.  D.  Godman). 

I.  Dominica. 
The  following  species  are  additions  to  Dr.  Giinther's  list. 

1.  Hbmidacttlus  mabouia,  Mor. 

2.  SpHiBRODACTYLUS  MICROLXPIS,  R.  &  L. 

Snont  pointed,  as  long  as  the  distance  between  the  eye  and  the 
ear-opening,  once  and  a  half  the  diameter  of  the  orbit ;  ear-opening 
small,  oval,  vertical.  Rostral  moderately  laree,  with  longitudinid 
eleft  above ;  nostril  pierced  between  the  rostral,  the  first  labial,  and 
three  scales  ;  three  upper  labials ;  four  lower  labials,  the  first  lon$;er 
than  the  three  others  together ;  mental  large,  its  posterior  border 
truncate  and  in  contact  with  two  scales.  A  small  spine-like  scale  on 
the  upper  eyelid,  above  the  middle  of  the  eye.     All  the  scales  on 

»  Ann.  t  Mag.  N.  H.  (6)  ii  pp.  362-366. 
»  Zoologist,  (3)  xiii.  pp.  295-298,  352  1 353. 
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the  head»  body,  limbs,  and  tail  yery  strongly  keeled  ;  ecales  on  the 
snoot  larger  than  those  on  the  back  of  the  he  Ad  ;  scnlea  on  tha  back 
and  sides  rhomboidal,  not  imbricate,  small  on  the  middle  of  the  bnt^k, 
increasing  in  size  towards  the  sides,  where  they  are  anly  a  little  smaller 
than  the  Tentrals;  the  latter  scales  hexagonal  and  imbricate;  62  ^e$ 
round  the  middle  of  the  body.  Tail  cTlindrical,  tapering  ;  *^PP^^ 
caudal  scales  pointed  and  raised,  giving  the  organ  a  roughi^ih  appear* 
ance ;  lower  caudal  scales  larger,  rhomboidol,  imbricate ;  no  subeauda) 
enlarged  shields.  Dark  brown  above,  with  some  lighter  dots  ;  pale 
brown  beneath. 

Total  length 11 

Head    10 

Width  of  head , 6 

Body - ,  27 

Fore  limb ,  11 

Hind  limb 14 

TaU -..  40 

This  Gecko  differs  from  8,  copii,  St  dr.,  of  which  male  and  female 
specimens  were  obtained  by  Mr.  Rama^e  in  Dominica,  ia  the  s  mailer 
dorsal  scales,  the  strongly  keeled  rentralSi  and  the  absentee  of  sub- 
caudal  shields. 

A  single  male  specimen,  collected  hy  Dr*  NlehoIlB. 

3.  TyPHLOPS  PLATYCEPHALT7S. 

Typhlops  platyeephalus,  Dum.  &  Bihr.  vi.  p.  293  (1844)  ;  Jaoi 
Icon.  G^n.  Ophid.  p.  18,  livr.  3,  pU-  iv,  &  ¥,  ^^.  8  (1864). 

Ophthalmidion  jfuscum,  A.  Dum.  Cat.  M^th.  Rept,  p.  2Q3 
(1851). 

Typhlops  Jvscus,  Jan,  op.  cit,  p.  23,  livr.  5,  pis.  v.  &  vi.  fig.  4. 

Snout  rounded,  rather  depressed,  strongly  projecting ;  nostrils 
lateral.  Rostral  about  one  third  the  width  of  the  head,  extending 
to  the  level  of  the  eyes  ;  nostril  between  two  nazals,  the  anterior  of 
which  is  in  contact  with  the  first  and  second  labials ;  prseocuUr 
present,  a  little  narrower  than  the  nasal  or  the  ocular,  in  contact 
with  the  third  labial  only ;  eyes  distinct ;  upper  head-scales  not  or 
scarcely  enlarged  ;  four  upper  labiab.  Diameter  of  body  40  to  5U 
times  in  the  total  length  ;  tail  as  lon,^  as  broad  or  a  Httle  lon^r  than 
broad,  ending  in  a  spine.  24  scales  round  the  body.  Blackish 
brown  above  and  below,  uniform  or  with  a  few  of  the  scales  of  the 
middle  ventral  row  white ;  lower  surface  of  snout  and  anal  regioa 
usually  white. 

Of  this  little  known  Typhlops^  origiiinlly  described  from  Mar- 
tinique, numerous  specimens  were  obtained  by  Mr*  Ramage  and 
Dr.  Nicholls.     The  largest  measures  360  raillim. 

4.  OxYRHOPUS  PLUMBEU8,  Wied. 

Hitherto  recorded  only  from  TrinicUd  in  the  West  Indies^ 

5.  Trigonocephalvs  lanceolatcs,  Daud. 
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II.  St.  Lucia. 

Collected  bj  Mr.  Ramage. 

1.  HemiDactylus  mabouia,  Mor. 

2.  Thbcadactylus  rapicauda,  Houtt. 

3.  Sphjbrodactylxjs  microlepis,  R.  &  L. 

We  have  stated  aboTe  that  the  male  specimen  from  Dominica 
bears  no  other  markings  but  a  few  light  dots.  The  St.  Lucia 
specimens,  although  agreeing  entirely  in  structure  with  the  above, 
differ  in  haying  a  black  interscapular  band,  which  may  be  preceded 
by  a  pair  of  whitish  spots  ;  this  black  band  is  usually  edged  with 
lighter  behind.  But  then  the  Dominica  specimens  again  differ 
among  themselves ;  some  have  large  black  or  dark  brown  sym- 
metrical markings  or  angular  bands  on  the  head  and  nape,  and  V- 
sbsped  black  bands  on  the  throat,  whilst  others  have  a  uniform  pale 
brown  head  and  a  white  throat.  These  differences  are  not  sexual, 
the  head-markings  only  being  not  so  dark  in  the  females  as  in  the 
msles.     Dark  spots  or  cross-bands  may  be  present  on  the  back. 

This  is  evidently  the  most  widely  distributed  of  the  West-Indian 
SpJuarodactyli^  since  it  is  now  known  from  St.  Croix  (Liitken), 
Dominica,  and  St.  Lucia. 

4.  Anolis  alligator,  D.  &  B. 

Anolis  lucia,  Garman,  Bull.  Essex  Inst.  xix.  1887»  p*  34. 

5.  Gymnophthalmus  pleii,  Bocourt. 

Like  Mr.  Garman  I  find  the  St.  Lucia  specimens  to  be  referable 
to  O.  pleii,  described  by  Bocourt  as  from  Martinique,  and  not  to 
G.  luetkenii^  of  the  same  author,  from  St.  Lucia. 

6.  Mabuia  agilis,  var.  LuciiB,  Garm. 
Mabuia  lucia,  Bull.  Essex  lost.  xix.  1887>  p*  51. 

This  form  must  be  regarded  as  a  variety  of  M,  agilis.  The  four 
specimens  obtained  by  Mr.  Ramage  differ  from  the  typical  form 
of  this  species  in  having  two  or  three  pairs  of  nuchals ;  but  as 
Mr.  Garman  says  in  his  description  '*  one  or  two  pairs  of  nuchals," 
it  is  clear  the  character  is  not  constant  The  black  lateral  band  is 
absent,  as  in  a  specimen  from  Barbados.  In  one  specimen  the 
frontonasal  is  in  contact  with  the  rostral ;  in  the  three  others,  the 
intemasals  are  in  contact  behind  the  rostral.  Two  specimens  are 
males ;  they  have  28  scales  round  the  middle  of  the  body,  59  and 
63  from  chiu  to  vent :  the  two  others  are  females,  and  have  30  scales 
round  the  body,  64  and  69  from  chin  to  vent. 

7.  LioPHis  FUGiTivus,  Donnd. 

Dromicttt  amatus,  Garman,  Proc.  Am.  Philos.  Soc.  xxv*  1887, 
p.  280. 

Inhabits  Guadeloupe,  Martinique,  and  St.  Lucia.     Our  specimens 
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from  St.  Lucia  have  188-196  ventrals  and  82-89  sabcaadals.  The 
Cuban  Dramieus  cursor  of  Bibron  (in  R.  de  la  Sagra)  is  a  distinct 
but  allied  species,  Liophis  andre€e,  R.  &  L.,  recently  renamed 
Dromicus  cubensis  by  Garman.  These  two  forms  cannot  be 
genericallj  separated  from  Liophis,  Wagl.  (type  L.  regince^  L.).  The 
genua  Dromicus,  Bibr.,  of  which  1  take  D,  anguli/er,  Bibr.,  to  be  the 
type,  may  be  distinguished  by  its  enlarged  anterior  mandibular  teeth. 

8.  OxYRHOPus  PLXJMBEU8,  Wied. 

9.  Leptodactylus  pentadactylus,  Laur. 

10.  Hyla  RUBRA,  Daud. 

This  appears  to  be  the  first  record  of  this  South-American  Tree- 
Frog  in  the  West  Indies.  Two  female  specimens  were  sent  by 
Mr.  Ramage. 

III.  St.  Vincent. 

Collected  by  Mr.  H.  H.  Smith. 

1.  Hemidactylus  mabouia,  Mor. 

2.  Thecadactylus  rapicauda,  Houtt 

3.  SPHiBRODACTYLUS  YINCENTI,  Sp.  n. 

Snout  acutely  pointed,  as  long  as  the  distance  between  the  eye 
and  the  ear-opening,  once  and  a  half  the  diameter  of  the  orbit ;  ear- 
opening  small,  roundish.  Rostral  large,  with  longitudinal  cleft 
aboTC ;  nostril  pierced  between  the  rostral,  the  first  labial,  and  two 
scales ;  three  upper  and  three  lower  labials ;  mental  large,  its  pos- 
terior border  truncate  and  in  contact  with  two  or  three  sodes.  A 
small  spine-like  scale  on  the  upper  eyelid,  above  the  middle  of 
the  eye.  Upper  head-scales  small,  keeled,  largest  on  the  snout. 
Dorsal  scales  moderately  large,  rhomboidal,  juxtaposed,  keeled,  larger 
on  the  sides,  where  they  are  about  half  the  size  of  the  ventrals ; 
latter  hexagonal,  imbricate,  smooth;  55  to  60  scales  round  the 
middle  of  the  body.  Tail  cylindrical,  tapering ;  upper  caudal  scales 
pointed  and  keelea ;  a  series  of  enlarged  subcaudal  shields.  Brown 
above,  head  lighter;  a  pale,  dark-edged  V-shaped  markine  may  be 
present  at  the  base  of  the  tail ;  lower  parts  pale  brown,  the  scales 
edged  with  darker ;  tail  coral-red,  all  over  or  only  on  the  lower 
surf  a  ce. 

millim. 

Total  length   55 

Head 8 

Width  of  head    5 

Body   20 

Fore  limb    8 

Hind  limb 10 

Tail     27 

Several  specimens  were  obtained  in  damp  forest,  under  rottiug 
leaves. 
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4.  Anolis  ALUGATORy  D.  &  B.,  Ttf.  YiNCENTi,  Gaim. 
AmoUs  vineentii^  Grann.  Ball.  Essex  Inst.  xix.  1887>  p.  46. 

5.  Anolis  richardii,  D.  &  B. 
Jntdis  ffriseus,  Garm.  I.  c.  p.  36. 

6.  Iguana  tubbrctjijita,  Lanr. 

7.  Ambita  sxjrinamensis,  Laur. 
Jimeiva  aqutUMa,  Garm.  1.  c.  p.  3. 

8.  Mabuia  aurata,  Schn. 
Mabmia  tBneOy  Gray*  Grarman. 

Two  specimens.  These  have  the  snpranasals  separate,  as  described 
hj  Ghuman ;  but  these  shields  are  in  contact  with  each  other  in 
the  type  specimen  of  M.  tenea  from  St.  Vincent.  The  keels  on  the 
scales  almost  obsolete. 

9.  XiPHOSOMA  HORTULANVM,   L. 

10.  Coluber  boddaxrtii,  Sentz. 
Yentrals  192,  200;  subcaudals  92,  120. 

11.  Hbrpetodryas  carinatus,  L.,  Tar.  vincenti. 

More  slender  than  the  type.  Ventrals  16b,  166;  subcaudals 
155,  148.  Three  postoculars;  temporals  1+2;  three  labials 
entering  the  eye.  Blackish  brown  or  black  above  ;  upper  lip  and 
gnlar  region  yellowish  ;  belly  plumbeous  or  blackish. 

Continental  specimens  of  this  species  have  usually  145-160 
veutrals,  125-140  subcaudals,  and  two  postoculars.  However,  as 
we  have  in  the  British  Museum  a  specimen  from  Venezuela  with 
164  ventrals  and  171  subcaudals  which  is  otherwise  not  separable 
from  H.  carinatus,  I  must  regard  the  St.  Vincent  specimens  as 
referable  to  a  variety  rather  than  to  a  distinct  species.  Specimens 
from  Guadeloupe  and  Trinidad  do  not  differ  from  the  typical 
H.  carinatus. 

Five  species  of  Herpetodryaa  may  be  dbtinguished,  as  shown  by 
the  following  synopsis  : — 

L  Sealee  in  12  rows ;  anal  usually  divided. 

Four  or  more  rows  of  scalee  keeled I.  sexcarinatuSyVft^, 

Scales  smooth,  or   only    the   two   middle  rows 

keeled  2.  canna^M,  L. 

n.  Scales  in  10  rows. 

Anal  entire ;  scales  smooth,  or  only  the  two  middle 

rows  keeled 3.  fuscus,  L. 

Anal  divided;  scales  smooth 4.  melas,  Cope, 

Anal  divided;  scales  keeled  5.  ffraTuiisgnamiSt  Tin. 

12.  Hyi«odes  martinicensis,  Tsch. 

13.  Leptodactylus  caliginosus,  Gir. 
Leptodactylui  validus,  Garm.  1.  c.  p.  14. 
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IV.  BEcariA  AND  MousTiftOMs,  Grenadisei. 
Collected  by  Mr.  H,  H.  Smith, 

1.  Hemidactylus  MABOUiA,  Mor.     BccquiR, 

2.  Anoi^is  ali>ioator,  var.  OENTtLis,  Garm.     Becquii. 
Anotis  ffrJititiSt  Garm.  K  c.  p.  31. 

3.  XiPBosoMA  uoRTULANUM,  L.     Becquia. 

4.  COLI^BBR   BODDAERTM,  $€Llt£.       MoilStif|UeS, 

Veutrala  1^8  ;  subcaudnltj  1 1 7- 


Itut  of  FUhe9  obtained  in  Fresh  Water  on  Ihmitii<^  omI 
St.  Vincent, 

L  Dominica. 

Collected  by  Mr.  G.  A*  Rftmage  and  Dr.  II.  A.  A,  NicboSi^ 
Presented  to  the  Britbh  Museum  by  the  West  Indies  Eipbrmoea 
Committee, 

1 .  FrISTIPOMA  CROCROf  C.  &  V, 

2.  SiCVDIITM  FL17MIER],  BL 

3.  £l£otris  dormitatrix,  B1.  Schoi 

4.  Eleotris  gyrinub,  €•  &  V* 

5.  Gobiesox  cEFHAttUSj  Lacep, 

6.  Agonostoma  monticola,  Bancr. 

7.  ANQirit>LA  LAriH08TR]s,  Risso. 

IL  St.  Vincent. 

Collected  by  Mr.  H.  H.  Smith.     Preaeoted  to  the  British  Museum 
by  Mr.  F.  D.  Godman. 

L  Mesoprion  griseuSj  C.  &  V. 

2.  PrI LIPOMA  CROCRO,  C,  &  V* 

3.  Gerres  rbombeus,  C.  &  V. 

4.  Gerres  argentsus,  B.  &  G. 

5.  SiCYDlUM  PLUMIERIj  BI. 

6.  GOBIUS  BANANA,  C  k  V, 

7.  Eleotrib  DORMITATRIX,  BL  Schn< 

8.  ElEOTRIS  GYRIKUS,  C.  &  V* 
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9.  GrOBIESOX  CEPHALUS,  Lac^p. 

10.  MUGIL  BRASILIENSIS^  Ag. 

11.  Agonostoma  monticola^  Baiicr.  • 

12.  CiTHARICHTHYS  8P1LOPTERUS,  Gthr. 

13.  SOLEA  INSCRIPTA,  GoSSe. 

14.  Anguilla  latirostris,  Risso. 

4.  On  the  Lycanidte  of  the  Solomon  Islands. 
By  Hamilton  H.  Druce,  P.E.S. 

[Beceiyed  May  19, 1891]. 

(Plates  XXXI.  &  XXXII.) 

The  present  list  is  hased  on  a  large  nnmber  of  these  Butterflies 
obtained  in  the  Solomon  Islands  by  Mr.  C.  M.  Woodford,  and  now 
in  Messrs.  Grodman  and  Salvin's  collection,  to  which  are  added  some 
few  collected  bj  Mr.  Gerrase  Matbew,  R.N.  The  laree  majority 
of  the  species  are  peculiar  to  these  islands,  whilst  some  tern,  such  as 
Lycignesthes  emohUy  Grodt.,  ZUera  gaika,  Trimen,  and  Tarucus 
jdimMMMj  Fabr.,  bave,  as  is  well  known,  a  very  extended  range.  Forty- 
two  species  are  here  enumerated,  21  of  which  I  have  described  as  new. 

The  type-specimens  are  all  in  Messrs.  Oodman  and  Salvin's 
collection. 

Hypochrysops,  Feld. 
Hypochrysops  cratevas. 

Hypochrysops  cratevas^  H.  H*  Druce,  Trans.  Ent.  Soc   1891, 
p.  191,  pi.  X.  ff.  16-18,  pi.  xi.  f.  16. 
Aola,  Guadalcanar  I. 

Hypochrysops  architas. 

Hypochrysops  architas,  H.  H.  Druce,  Trans.  Ent.  Soc.   1891, 
p.l9l,  pi.  X.  ff.  2,  3. 
Fanrol. 

Hypochrysops  seuthes. 

Hypochrysops  seuthes^  H.  H.  Druce,  Trans.  Ent.  Soc.  1891, 
p.  192,  pi.  xi.  ff.  4,  5. 

Uru  Bay  and  Tyoh,  Malaito  I. 

Hypochrysops  alyattes. 

Hypochrysops  alyattes,  H.  H.  Druce,  Trans.  Ent.  Soc.  1891, 
p.  193,  pi.  xi.  ff.  6-8. 
Aola,  Guadalcanar  I. 
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PiTHECOPS,  Horsf. 

PiTHECops  DIONI8IUS.    (Plate  XXXI.  fig.  1.) 

Lycana  dionint^,  Boisd.  Voj.  Astr.,  Lep.  p.  82.  n.  11  (1832). 

AIu  I.,  near  Shortland  I.  Fauro  I.  Florida  I.  Treasury  I. 
{Mathew). 

Mr.  Woodford's  collections  contain  a  large  number  of  specimens 
agreeing  with  those  from  N.  Guinea.  The  first  subcostal  nerTule 
in  this  species  is  not  anastomosed  with  the  custal  nervure  to  any- 
thing like  the  extent  that  it  is  in  the  type  of  the  genus  (P.  hylax, 
Fabr.).     I  have  figured  a  specimen  from  Alu  I. 

PiTHECOPS  DioNisius,  Tar.  8TEIREMA.     (Plate  XXXI.  fig.  2.) 

Pithecops  steiretna,  H.  H.  Druce,  Ann.  Mag.  Nat.  Hist.,  Jan. 
1890,  p.  25. 

SaTO  I.     Aola,  Guadalcanar  I. 

This  form,  which  is  distinguished  from  the  preceding  by  having 
scarcely  any  white  on  the  hind  wing,  seems  to  be  confined  to  the 
two  islands  as  noted  above. 

ZiZBRA,  Moore. 

ZlZBRA  PH(EBE. 

Ztzera  phoebe,  Murray,  Ent.  Mo.  Mag.  x.  p.  107  (1873). 

Alu  I.,  near  Shortland  I.  St.  Anna  I.,  near  San  Christoval  I. 
Ugi  I.  {Mathetv). 

Several  specimens  agreeing  well  with  the  typical  specimens  from 
Australia. 

ZlZERA  GAIKA. 

ZizeraffaiJca^  Trimen,  Trans.  Ent.  Soc.  1862,  p.  403. 

Alu  I.,  near  Shortland  I.  Guadalcanar  I.  N.W.  Bay,  Malaita  I. 
Ulaua  I.     Treasury  I.  (Matthew), 

It  seems  to  be  a  generally  accepted  fact  that  Z,  pygnuea^  Snell., 
is  a  synonym  of  Z.  gaika^  otherwise  I  should  have  placed  these  speci- 
mens under  the  former  name. 

LvCiENESTHEs,  Moorc. 

LYCiBNESTHES   EMOLUS. 

Lgcanetthes  emolus,  Godt.  Enc.  M6th.  ix.  p.  656.  n.  133  (1823). 
Alu  I.,  near  Shortland  I.  Guadalcanar  I.  Uru  Bay,  Malaita  I. 
Both  sexes  of  this  insect,  which  it  is  impossible  to  separate  from 

the  lutlian  and  Australian  species, 

Taucada,  Moore« 
Talicada  CLEOTAS* 

Pofyommatm  cieotOM,  Guor.  Voy.  Coq.  t.  18.  f.  A  (1829), 
Alu  L,  nmir  Sbortlnud  I.     Fnitru  K     Eut>iana  h     Bu  Anna  L 
Several  sp<^imeiiB  agri^cjiii;  wHl  with  exAiiij-les  fmm  N,  tnplaiiii. 
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Nacaduba^  Moore. 
AH  tbe  species  here  incladed  in  this  genas  have  the  first  hranch 
of  the  subcostal  nerrure  completely  anastomosed  with  the  costal 
nenrnre  for  a  more  or  less  considerable  distance/ and  it  would  seem 
that  this  fact  may  prove  to  be  of  much  value  in  determining  closely 
allied  species.  For  instance,  N.  felderi^  Murray,  is  stated  by 
Mr.  de  Nic^ville  (Butt.  India  &c.  iii.  p.  147)»  following  Herr 
Semper,  to  be  a  synonym  of  N.  nora,  Feld. ;  but  in  N.  nora  (from 
Sikhim)  the  first  subcostal  nervule  is  anastomosed  with  the  costal 
nervure  for  a  distance  rather  less  than  equal  to  its  length  from  the 
subcostal  nervure  to  where  it  joins  the  costal  nervure,  whilst  in 
N,/elderi  it  is  anastomosed  nearly  four  times  this  length.  The 
type  of  N.  nora  is  from  Amboina,  and  it  seems  possible  that  the 
Indian  insect  is  wrongly  identified. 

Nacaduba  astarte.    (Plate  XXXII.  fig.  10  $ .) 

LampideM  astarte,  Butl.  Ann.  Nat.  Hist.  (5)x.p.  150  (1882). 

Alu  I.,  near  Shortlaud  I.     Fauro  I.     N.W.  Bay,  Malaita  I. 

Several  specimens  ( $  )  agreeing  well  with  Mr.  Butler's  type 
in  the  British  Museum  from  New  Britain. 

There  is  a  male  of  what  I  believe  to  be  this  species  in  Messrs. 
Godman  and  Salvin's  collection,  which  on  the  upperside  is  a  silky 
brownish  blue,  and  on  the  underside  has  the  conspicuous  white 
bands  somewhat  narrower  than  the  type,  and  also  the  specimens 
referred  to  above.  It  is  from  the  Duke  of  York  I.  The  specimen 
figured  is  from  Fauro  I. 

Nacaduba  plumbata,  sp.  n.    (Plate  XXXI.  figs.  3  c? ,  4  $ .) 

MaU,  Allied  to  N.  macrophthalma,  Feld.  Upperside  dark  violace- 
ous blue,  with  the  margin  narrowly,  and  cilia  dark  blackish  brown,  the 
outer  margin  of  primaries  more  rounded,  and  in  that  respect  resem- 
bling N.  herms,  Feld.,  from  Amboina.  Underside  light  brownish 
grey,  with  all  the  macular  markings  and  lunules  slightly  darker  and 
bordered  outwardly  with  pure  white.  The  fore  wing  slightly,  and 
the  hind  wing  extensiyely,  suffused  with  bright  emerald-green  scales 
at  the  base.  Primaries  with  a  rather  narrow  band  at  the  end  of  the 
cell,  and  beyond  that  at  about  halfway  between  it  and  the  outer  margin 
a  continuous  unbroken  macular  band  of  about  equal  width  as  far 
down  as  the  median  nervure,  below  that  gradually  vndening  inwardly 
to  the  submedian  nervure ;  beyond  this  band  a  submarginal  row  of 
darker  crescent-shaped  lunules  enclosing  a  marginal  row  of  large 
indistinct  spots.  Secondaries  with  a  basal  band,  broadest  on  the 
costa,  another  near  the  end  of  the  cell,  and  beyond  that,  com- 
mencing rather  beyond  the  middle  of  the  costs,  a  very  irregular 
much-broken  macular  band  reaching  to  the  inner  margin,  that  part 
of  it  which  is  opposite  the  short  band  near  the  end  of  the  cell  being 
placed  nearer  to  the  outer  margin,  so  that  its  inner  border  runs  in  a 
line  with  the  outer  border  of  its  continuations.  Beyond  this  band  a 
submarginal  row  of  darker  crescent -shaped  lunules  enclosing  large 
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distinct  spots.  Supposing,  as  I  do,  that  the  median  nerrule  is  con- 
tinued to  the  margin,  there  is  a  large  deep  hlack  spot  narrowly 
bordered  inwardly  with  pale  orange,  and  outwardly  with  brilliant 
metallic  light  blue,  between  the  first  and  second  branches ;  also  a 
lengthened  black  spot  at  the  anal  angle  thickly  covered  with  blue 
scales,  and  bordered  inwardly  with  a  minute  orange  spot,  which, 
however,  is  not  always  present. 

Female,  Dull  blackish  brown.  Primaries  of  a  lighter  and  more 
brilliant  violaceous  blue  in  the  discal  area,  and  the  costal  and  outer 
margins  evenly  and  broadly  bordered.  Secondaries  with  a  few  blue 
scales  scattered  over  the  surface,  and  a  marginal  row  of  large  black 
lunules,  largest  towards  the  anal  angle,  very  narrowly  bordered  with 
greyish  blue.     Underside  as  in  male. 

Head,  thorax,  and  abdomen  coucolorous  with  wings ;  antenns 
black  above,  spotted  with  white  beneath. 

Expanse,  d  2   l^^^l^  inch. 

This  species  has  a  short  black  tail  with  a  white  tip  on  the  lower 
median  nervule. 

Guadalcanar  I.     Tyoh,  Malaita  L     XJlaua  I. 

The  blue  on  the  females  from  XJlaua  I.  has  almost  entirely  dis- 
appeared, and  in  specimens  both  from  Malaita  I.  and  Ulaua  I.  the 
orange  near  the  anal  angle  on  underside  of  hind  wings  is  replaced  by 
white. 

The  markings  on  the  underside,  although  arranged  much  as  in 
N.  macrophthalma,  are  much  more  distinct  than  in  that  species.  It 
is  also  a  smaller  insect. 

Nacadxjba  vGiENSis,  sp.  n.    (Plate  XXXI.  fig.  5.) 

Female.  Allied  to  N.  plumbata.  Disks  of  upper  surface  suffused 
with  a  lighter  and  more  brilliant  blue.  Underside  much  paler,  and 
with  bases  of  both  wings  much  more  strongly  suffused  with  light 
bluish-emerald-green.     Expanse  same  as  N,  plumbata, 

Ugi  I.  (Mathew). 

Messrs.  God  man  and  Sahin's  collection  contains  three  specimens 
obtained  by  Mr.  Mathew,  but  Mr.  Woodford  does  not  seem  to  have 
met  with  any.  The  pale  colour  and  strong  suffusion  of  green  on 
the  underside  gives  the  species  a  remarkable  appearance. 

Nacaduba  euretes,  sp.  n.     (Plate  XXXI.  figs.  6  c^ ,  7  $ .) 

Male.  Allied  to  N.  prominens,  Moore.  Upperside  much  more 
brilliant  violaceous  silvery-blue,  with  the  brown  margins  broader. 
Underside  with  markings  much  as  in  N.  prominens,  but  the  sub- 
mareinal  row  of  lunules  on  both  wings  very  large,  triangular,  and 
much  darker  than  the  bands. 

Female.  Dark  greyish  brown,  with  the  disk  of  the  primaries 
brilliantly  suffused  with  light  blue. 

Head,  thorax,  and  abdomen  coucolorous  with  body.  A  short 
brown  tail  tipped  with  whitish. 

Expanse,  c?  If-l^  inch,  $   1^1^^  inch. 
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AoU,  Gnadalcanar  I.  N.W.  Bay,  Malaita  I.  Fauro  I.  Ru- 
l)una  I.    Ulaua  I. 

This  species  can  be  immediately  dbtinguished  from  the  preced- 
ing by  its  haying  an  additional  band  in  the  centre  of  the  cell  below, 
which  is  also  continued  downwards  nearly  to  the  inner  margin. 

Nacaduba  korenb,  sp.  n.     (Plate  XXXI.  fig.  8.) 

Male*  Allied  to  N.  euretes,  but  all  the  bands  on  underside  narrower, 
^d  bordered  outwardly  with  sordid  white,  not  pure  white  as  in 
^^tt  species.  The  submarginal  row  of  lunules  is  only  slightly  darker 
^ban  other  parts  of  wings.     Expanse  srme  as  N,  euretes. 

-Aola,  Guadalcanar  I.     Opposite  Ugi,  San  ChristOTal  I. 
^   "^bis  form  may  proye  to  be  a  rariety  of  the  preceding,  but  in 
IbJ?^  series  of  specimens  there  do   not  appear  to  be  any  inter- 
^^<*iates. 

^.A^CADUBA  AM  AURA,  sp.  u.     (Plate  XXXI.  fig.  10.) 

Jk^^aUe.  Allied  to  N.  ancyra,  Felder,  from  Amboina  and  Am,  from 

^vrtiioli  it  principally  differs  by  having  the  bands  on  the  underside 

muob  more  irregular,  and  by  the  submarginal  row  of  crescent-shaped 

lunulas  being  large  and  dark,  and  by  the  greater  preponderance  of 

'^Hitje  in  the  ground-colour,  and  by  being  grey  in  place  of  brown. 

J^ipwnale.  Upperside  dull  greyish  brown,  the  disk  of  the  fore  wing 
stLfiTtased  with  blue ;  hind  wing  slightly  bluish,  with  a  distinct  marginal 
^'^w  of  grey-bordered  lunules,  that  one  between  the  median  nerrules 
^ing^  darker  and  bordered  inwardly  with  orange.    Underside  browner 
^^^n  in  male,  and  more  strongly  diffused  with  white. 
^  short  black  tail  white-tipped,  and  white  below. 
Hxpanse,  c^  If  inch,  $   iX  inch. 
A.lu  I.,  near  Shortland  I.     Rubiana  I.     Malaita  I. 
^hh  may  prove  to  be  a  variety  of  JV.  ancyra^  Feld.,  as  it  is  some- 
^^at  variable,  but  amongst  the  specimens  before  me  are  none  which 
H»^  well  with  it. 

)^ACADUBA  MANIANA,  Sp.  U.      (Plate  XXXI.  ^^.  9.) 

Male.  Allied  to  the  preceding,  but  a  darker  shade  of  blue  on 
the  upperside.  Underside  with  all  bands  bordered  with  sordid 
white,  having  altogether  a  much  duller  appearance,  and  with  the 
mirgiDal  row  of  lunules  in  the  fore  wing  entirely  gone,  and  the  sub- 
mimnal  very  indistinct.    Expanse  1-^  inch. 

maual. 

Several  specimens  not  showing  any  variation. 

Nacaduba  ligamenta,  sp.  n.    (Plate  XXXI.  figs.  11  c^,  12  $ .) 

MaU,  Upperside  shining  violaceous  blue ;  cilia  brown.  Underside 
with  light  brown  bands,  bordered  with  pure  white  on  a  ereyish- 
white  ground.  Primaries  with  a  band  in  the  middle  of  the  cell, 
another  at  the  end,  and  beyond  that,  reaching  from  the  costs  to 
the  submedian  nervure,  a  rather  narrow  macular  band  ;  a  marginal 
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^w  ot  exceedingly  minute  indistinct  lonnles,  and  a  aabmaiginal  row 
•Ji  very  narrow  crescent-shaped  lunoles.  The  bands  nn  the  hind 
wiug  arranged  much  as  in  N,  amawra  and  other  allies,  and  the 
luuules  as  in  fore  wing. 

Female.  Upperside  as  N.  amaura.  Underade  pure  white,  so  that 
the  borders  to  the  light  brown  bands  described  in  the  male  are  in- 
visible, and  the  submarginal  rows  of  lunules  appear  more  distinct. 

Head,  thorax,  and  abdomen  brownish,  antennae  annulated  with 
white ;  legs  white,  with  a  few  black  spots. 

Expanse,  (^  $   1^  inch. 

This  species  may  be  readily  distinguished  from  its  allies  by  the 
white  appearance  of  the  underside. 

Nacaduba  KBiRiA,  sp.  n.     (Plate  XXXI.  figs.  13  c^,  14  $.) 

Male,  Upperside  dark  lavender-blue,  with  two  or  three  large  indis- 
tinct triangular  marginal  black  spots  at  the  anal  angle  of  hind  wing  ; 
dlia  dark  brown.  Underside  clear  greyish  white,  suffused  at  the 
base  with  bright  green  and  with  ail  the  markings  well  defined. 
Fore  wing  with  two  small  blackish  dashes  about  the  middle  of  the 
cell,  one  above  the  other,  having  their  respective  bases,  one  on  the 
upper  and  one  on  the  lower  wall  of  the  cell ;  a  long  narrow  light 
brownish  streak  at  the  end  of  the  cell  and  beyond  that  an  irregular 
band,  the  upper  part  consisting  of  separated  spots,  the  lower  usually 
being  a  thickened  streak;  beyond  this  is  a  darker,  submarginal, 
zigzag  line  and  a  marginal  row  of  somewhat  triangular  dusky 
lunules.  Hind  wing  with  three  black,  white-ringed,  distinct  spots 
encircling  the  base,  viz.  one  on  the  costa,  one  about  the  middle,  and 
one  on  the  inner  margin  close  to  the  base ;  a  rather  long  narrow 
band  at  the  end  of  the  cell^  bent  outwards ;  beyond  these,  com- 
mencing with  a  dark  spot  on  the  costal  margin,  a  much-broken 
light  brown  band,  consisting  of  darker-edged,  irregular,  confluent 
spots  reaching  to  the  submedian  nervure,  beyond  this  a  submarginal 
irregular  line  enclosing  a  marginal  row  of  large  greyish-brown  lun- 
ules ;  a  black  spot  between  the  first  and  second  median  nervnles 
broadly  bordered  inwardly  with  reddish  orange  ;  a  short  black  line 
on  the  anal  margin  near  the  end  of  the  abdomen.  The  outer  mar^ 
gins  of  both  wings  very  narrowly  black  ;  cilia  greyish  white. 

Female.  Upperside  greyish  brown.  Primaries  with  the  disk  very 
slightly  suffused  with  light  blue  scales.  Secondaries  with  a  rather 
large  outer-marginal  row  of  slightly  darker  lunules,  bordered  in- 
wardly with  greyish  and  outwardly  with  a  very  fine  greyish  line, 
the  two  anal  lunules  being  darkest.  Underside  as  in  male,  but 
ground-colour  rather  browner  and  less  green  at  base. 

Head,  thorax,  and  abdomen  concolorous  with  wings  ;  legs  white 
with  black  spots.  Antennce  black,  annulated  with  white.  A  short 
black  tail  margined  and  tipped  with  white. 

Expanse,  S  ?  1^V~H  ^"^^* 

Alu  I.,  near  Shortland  I.  Aola,  Guadalcanar  I.  N.W.  Bay, 
Malaita  I.    Tyob,  Malaita  I.     Fauro  I.     Florida  I. 
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The  only  differeDce  I  can  detect  in  a  good  series  of  spedmens  is 
a  slight  one  in  the  size  of  markings  below. 

Nacaduba  DION,  Godt.  Enc.  Meth.  ix.  p.  655  (1823). 

Rubiana  I.     Ugi  I. 

The  four  specimens  before  me  are  females,  and  without  seeing  a 
male  I  think  it  better  not  to  describe  them  as  a  new  species.  They 
seem  to  differ  slightly  from  that  sex  of  i^.  dion  from  N.  Australia  by 
hariog  two  large  black  spots  with  broad  orange  borders  and  metallic 
silvery-blue  scales  at  the  anal  angle  of  hind  wing  below. 

Nacaduba  vincula,  sp.  n.     (Plate  XXXI.  fig.  18.) 

Male,  Upperside  dull  light  greyish  blue,  having  a  hairy  appear- 
ance like  C,  platisaoy  Herr.-Schaff.,  very  narrowly  edged  with  black ; 
cilia  greyish,  darker  at  ends  of  nervules.  Underside  rich  dark 
ehocolate-brown,  with  darker  white-bordered  bands.  Primaries  with 
a  band  in  the  middle  of  the  cell,  commencing  on  the  costa  and 
reaching  below  the  median  nervure ;  a  rather  wider  baud  at  the  end 
of  the  cell  having  a  small  lengthened  spot  on  the  costa  immediately 
over  it ;  beyond  these  a  somewhat  irregular  semicircular  macular 
band  commencing  on  the  costa,  gradually  widening  to  opposite  the 
cell  and  reaching  to  the  submedian  nervure,  where  it  is  narrowest ; 
the  ground-colour  outside  the  inner  edge  of  this  band  suffused  with 
white  scales ;  a  large  marginal  row  of  oval  lunules  with  a  faint  grey 
line  running  through  them.  Secondaries  blackish  at  the  base ;  an 
irregular  basal  band  and  beyond  this,  commencing  on  the  costa, 
another  which  may  be  said  to  end  on  the  median  nervure,  beyond 
this  another  which  commences  on  the  subcostal  and  gradually 
narrowing  reaches  the  anal  margin  about  the  end  of  the  abdomen  ; 
a  submarginal  row  of  triangular  lunules  and  a  marginal  row  of 
oral  lunules  encircled  with  white  ;  a  large  reddish-orange  spot  near 
the  anal  angle  bordering  inwardly  a  smidl  black  spot  partly  covered 
with  metallic  green  scales. 

The  outer  margins  of  both  wings  very  narrowly  black ;  cilia  as 
above. 

Head,  thorax,  palpi,  and  legs  black ;  antennce  annulated  with 
white.  Abdomen  brownish  above^  light  buff  below.  Eyes  densely 
hairy,  with  a  pure  white  spot  between  them. 

Expanse  1^  inch. 

Fauro  I. 

I  have  only  seen  one  specimen  of  this  fine  insect,  which  is  allied 
toN.  imeaia,  Murray,  N.  Australia,  and  N,  palmyra^  Feld.  It  may 
be  distinguished  from  the  male  of  N.  lineata  (which  I  have  seen 
nowhere  described)  by  its  larger  size,  by  the  different  colour,  and 
prominent  white  borders  to  the  bands  below,  and  by  the  outer  margin 
being  rounded,  not  nearly  straight  as  in  that  species. 

It  is  probable  that  the  female  will  prove  to  have  a  broad  white 
band  on  the  primaries.  I  have  examined  the  neuration  of  these 
species,  and  find  that  the  first  subcostal  nervure  is  anastomosed 
with  the  costal  nervure  much  as  in  typical  Nacaduba.    The  following 
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is  a  short  description  of  N.  lineata,  Marraj: — MaU.  Upper- 
side  brownish  silvery  blue,  browner  at  apex.  Underside  chestnut* 
brown,  with  bands  much  as  in  i\r.  vinculo,  but  narrower  and  not 
bordered  with  white  as  in  the  female. 

Thysonotis,  Hiibn. 

I  have  followed  Herr  Semper  in  using  Hiibner's  name  for  this 
group.  There  is  apparently  nothing  but  what  Mr.  de  Nic^vile  calls 
"  facies  "  to  distinguish  it  from  Nacaduba, 

Thysonotis  KRT7ERA,  sp.  u.     (Plate  XXXI.  figs.  16  cT ,  17  ? .) 

Male.  Upperside  dark  violaceous  blue^  narrowly  margined  with 
dark  brown  ;  cilia  dark  brown.  Underside  pure  white,  with  costal 
and  outer  margins  of  primaries  dark  brown,  broadest  at  the  base. 
Secondaries  brown  at  the  base  and  the  outer  margin,  on  which  is  a 
row  of  small,  irregular,  metallic  blue  spots  with  a  few  scales  above 
them  towards  the  anal  angle ;  a  few  metallic  scales  near  the  base 
just  outside  the  brown. 

JB^ale.  Upperside  dull  greyish  brown,  with  the  disk,  from  the 
base,  dull  light  violaceous  blue ;  hind  wing  with  the  outer  margin 
darkest,  slightly  bluish  towards  the  base.     Underside  as  in  male. 

Head  and  thorax  dark  brown ;  abdomen  brown,  annulated  with 
white  as  the  bases  of  the  segments ;  antennse  and  legs  dark  brown 
spotted  with  white. 

Expanse,  d  $  1-iV  ^^^'     ^^  ^^* 

Florida  I.  (d).    N.W.  Bay,  MalaiU  I.  (  $  ). 

This  species  is  allied  to  71  hymetuSf  Feld.,  from  Amboina,  but  is 
darker  blue  above,  and  the  female  is  very  different,  and  to  T.piepersii, 
Snellen,  from  Celebes. 

Thysonotis  cepheis,  sp.  n.     (Plate  XXXII.  figs.  1  c^ ,  2  $  .) 

Male.  Upperside  silky  violaceous  blue,  with  the  margins  narrowly 
and  evenly  black  ;  lighter  in  the  disk  of  the  fore  wing.  Underside 
allied  to  T.  zchaeffera^  Esch.,  but  suffused  with  more  brilliant  green 
at  the  bases  and  with  the  outer-marginal  band  enclosing  the  black 
spots,  which  in  that  species  is  light  buff,  brilliant  metallic  green. 

Female,  Upperside  as  in  T,  schaeffera,  Esch.,  female.  Underside 
as  in  male. 

Head  and  palpi  greenish  white  ;  thorax  and  abdomen  brown  ;  legs 
brown  and  white. 

Expanse,  S  lA"li  inch,  $   liV  inch. 

Aola,  Guadalcatiar  I. 

In  some  specimens  the  outer  border  only  of  the  band  on  the 
underside  of  hind  wing  is  metallic  green,  the  inner  border  being  buff 
as  in  T,  schaefera,  E«jh. 

T.  cepheis  can  be  at  once  distinguished  from  that  species  by  the 
upperside  of  male  being  almost  entirely  blue,  in  that  respect  resem- 
bling another  allied  species,  viz.  T,  calydonica,  Feld.,  from  New 
Caledonia,  which  has  been  placed  as  a  synonym  of  T.  echaeffera  by 
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H.  Semper  and  others ;  but  on  the  underside  it  is  a  brilliant  metallic 
golden  yellow,  which  is  not  shown  in  Felder's  figure. 

Thysonotis  chromia,  sp.  n.     (Plate  XXKII.  fig.  3.) 

MmU.  Upperside  silky  Tiolaceous  blue,  costa  and  outer  margins 
very  narrowly  and  evenly  black ;  cilia  black  ;  tail  black,  tipped  with 
white.  Underside :  fore  wing  creamy  white,  with  the  costal  margin 
broadly  black  ;  outer  margin  narrowly  black  near  apex,  gradually 
widening  towards  outer  angle ;  an  indistinct  marginal  whitish  line, 
tnd  a  distinct  submarginal  white  line  thickening  at  each  nervule. 
Hind  wing :  costa  pure  white  from  the  base,  gradually  tapering 
towards  the  apex ;  below  that  a  broad  black  band  between  the  costal 
tod  subcostal  nenrures  reaching  from  the  base  to  the  apex  ;  below 
this  a  broad  white  band  from  the  inner  margin  running  to  a  point 
at  the  apex,  eren  on  its  upper  edge,  zigzag  on  its  lower ;  following 
this  a  rather  broad  black  band,  and  again  beyond  this  a  submarginal 
row  of  black  lunules  bordered  inwardly  with  large  white  crescent- 
shaped  Innules ;  the  four  lower  ones  being  more  or  less  covered 
with  brilliant  shining  cserulean-blue  scales.  A  rather  broad  distinct 
white  marginal  line  from  the  apex  to  the  anal  angle,  intercepted  with 
black  at  each  nervule. 

Head,  thorax,  aud  abdomen  concolorous  with  wings ;  antennae 
black,  annulated  with  white ;  legs  black  and  white. 

Expanse  1^  inch. 

Faaro  I.     Maravo  I. 

I  have  not  seen  the  female  of  this  insect.  It  is  allied  to  T.  sper- 
ckius,  Feld.,  but  has  many  points  of  distinction. 

The  specimen  figured  is  from  Fauro  I. 

Epimastidia,  gen.  nov. 

Allied  to  Thysonotis ;  neuration  the  same ;  antennae  somewhat 
more  slender  and  more  graduHlly  clavate.  Upperside  of  hind  wing 
with  subcostal  nervure  clothed  from  base  for  about  two-thirds  its 
It'ngth  with  long  slender  hairs.  Underside  with  no  metallic  spots 
or  markings. 

Type  Lyectna  inops,  Feld. 

In  the  British  Museum  collection  E,  inops  is  placed  in  the  genus 
PiiAeeops,  with  which  it  also  agrees  in  neuration,  but  I  think  from  its 
general  appearance  it  is  more  nearly  allied  to  Thysonotis,  It  may 
perhaps  be  found  convenient  to  retain  the  name  Danis  for  the  group 
of  which  the  Papiiio  danis,  Cr.,  is  the  type,  as  they  seem  to  be 
coarser-scaled  aud  more  robust  insects. 

Epimastidia  contains  tailless  insects,  Thysonotis  tailed  and  tail- 
le«,  and  Danis  tailless  species. 

EpmASTioiA  ARiENis,  sp.  u.    (Plate  XXXII.  fig.  6.) 

Male,  Upperside  uniform  shining  csernlean  blue,  with  the  outer 
nargins  of  both  wings  rather  narrowly  blackish  brown  ;  hind  wing 
with  the  costal  third  whitish  brown,  lighter  towards  the  margin. 
Underside  pure  creamy  white,  with  the  outer  margins  of  both  wings 
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rather  broadly  and  evenly  bordered  with  brown,  down  the  centre  of 
which  is  a  marginal  row  of  large  black  lanules,  indisdnctlj  bordered 
inwardly  with  whitish  and  outwardly  with  distinct  white  spots,  some 
of  which  appear  slightly  bluish. 

Head,  thorax,  and  abdomen  blackish  above,  white  beneath. 

Expanse  If  inch. 

Florida  I. 

I  have  before  me  three  males  of  this  beautiful  species,  which  is 
allied  to  E.  inops,  Feld.,  from  Am  ;  but  it  appears  to  be  of  a  more 
brilliant  shade  of  blue  than  specimens  of  that  species,  and  on  the 
underside  is  distinguished  by  being  entirely  without  the  broad 
brown  border  to  the  costal  margin  of  fore  wing,  and  the  brown  ultra- 
median  band  to  the  hind  wing. 

PR080TA8,  gen.  nov. 

Allied  to  Naeaduba  and  allied  genera,  from  which  it  differs  by 
ha\iiig  the  first  branch  of  the  subcostal  nervure  very  short, 
reaching  only  to  the  costal  nervure,  which  it  joins,  and  disappears. 

Type  P.  caliginosa^  raihi. 

Prosotas  caliginosa,  sp.  n.    (Plate  XXXI.  fig.  15,  d .) 

Male.  Upperside  dark  greyish  brown,  rather  darker  at  the 
margins  ;  slightly  shining  violaceous  in  the  disks,  especially  of  Uie 
hind  wing ;  cilia  light  brown.  Underside  dark  brownish  grey,  with 
bands  and  lunules  edged  with  sordid  white,  much  as  in  i^.  ardatei, 
Moore,  but  having  the  submarginal  row  of  lunules  on  both  wings 
large,  indistinct,  and  darker  than  any  other  portions  of  the  wing. 
On  the  hind  wing,  near  the  anal  angle,  is  a  large  black  spot  inwardly 
edged  with  orange. 

Female.  Upperside  uniform  dull  greyish  brown,  of  a  lighter  shade 
than  male.     Underside  as  in  male  but  paler. 

Head,  thorax,  and  abdomen  brownish ;  legs  brown  with  small 
white  spots ;  antennsB  brown  annulated  with  white. 

Expanse  ^  inch,  c^"  $  • 

Alu  I.,  near  Shortland  I.  Aola,  Guadalcanar  I.  Babiana  I. 
Malaita  I. 

I  have  compared  this  species  to  N,  ardaies,  Moore,  but  on  the 
upperside  it  has  a  very  different  appearance,  somewhat  resembling 
some  specimens  of  the  European  Lye^ena  alms. 

It  b  possible  that  this  is  the  Lyccena  aintlut,  Herr.-Schaff.,  but  it 
does  not  seem  to  fit  the  description. 

Lyccena  biocellata,  Felder,  from  Australia,  possibly  belongs  to 
this  genus,  but  I  have  no  specimen  for  examination. 

Jamioes,  Hiibn. 

Jamidks  amarauge,  sp.  n.    (Plate  XXXI.  figs.  20  d ,  21  ? .) 

Male.  Upperside  brilliant  shining  silvery  light  blue,  greenish  in 

some  lights ;  primaries  with  apex  and  outer  margin  broadly  blackish 

brown ;    secondaries  with  the  outer  margin  brown-bordered  and  a 
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distinct  marginal  row  of  grey-circled  lunules,  lai^est  at  the  anal 
angle ;  inner  margin  light  brown.  Underside  rather  dark  greyish 
brown,  with  indistinct  bands  and  lunules  edged  with  sordid  white. 
Primaries  :  a  band  at  the  end  of  the  cell  and  beyond  that  a  broad 
band  commencing  on  the  costs,  running  in  semicircular  form  to  the 
fint  branch  of  the  median  nervnre,  where  it  touches  the  short  band 
at  the  end  of  the  cell,  and  then  continues  nearly  to  the  submedian 
nermre,  where  it  ends,  beyond  this  a  marginal  and  a  submarginal 
row  of  faint  lunules.  Secondaries  with  three  indistinct  much-broken 
macnlar  bands,  the  first  near  the  base,  second  rather  before  the 
middle,  and  the  third  rather  beyond,  these  last  two  converging  into 
one  near  the  anal  margin,  beyond  these  an  indistinct  submarginal 
row  of  crescent-shaped  lunules  enclosing  a  marginal  row  of  circular 
laoules.     A  large  black  orange-bordered  spot  near  the  anal  angle. 

Female  similar  to  male,  but  without  the  gloss  and  of  a  slightly 
more  bluish  tinge  and  with  less  green  on  the  costa.  Underside  as 
in  male,  but  white  rather  more  prominent. 

Head,  thorax,  abdomen,  and  short  tail  greyish  brown ;  palpi  and 
legs  whitish. 

Expanse,  ^  14- inch,  $   1^1^  inch. 

Alu  I.,  near  Shortland  I.     Guadalcanar  I.     Florida  I. 

This  species  may  he  distinguished  from  its  allies  by  its  pale 
coloration.  There  is  scarcely  any  difference  between  the  sexes, 
except  that  the  male  is  metallic  and  the  female  duller  blue. 

Jam iDcs  scbmias,  sp.  n.    (Plate  XXXII.  figs.  4  cf ,  5  $ .) 

Allied  to  J.  wood/ordii,  Butl. 

Male.  Upperside  rich  dark  shining  purple,  with  the  apex  of  fore 
wing  Tery  narrowly  black ;  cilia  black.  Underside  much  as  in 
species  mentioned,  but  the  ground-colour  of  the  white-bordered 
bands  generally  of  a  darker  shade  than  the  rest  of  the  wing,  and  the 
submarginal  rows  of  crescent-shaped  lunules  large  and  distinct. 

Female.  Scarcely  distinguishable  from  that  sex  of  J.  tooodfordii, 
but  the  marginal  row  of  lunules  on  the  hind  wing  larger  and  more 
distmct    Underside  as  in  male. 

Expanse  1^  inch. 

Alu  I.,  near  Shortland  I.  Fauro  I.  Florida  I.  N.W.  Bay, 
MakiuL 

This  species  can  be  at  once  distinguished  from  its  allies  by  its  dark 
pirple  coloration.  I  think  that  there  can  be  no  doubt  that  Mr. 
Bauer's  J.  campanulata  is  a  synonym  of  his  J.  woodfordii.  I  have 
before  me  some  36  specimens  of  tiiis  form  from  the  Fiji  Islands, 
▼ar)ing  in  size  from  4  inch  to  1^  inch,  and  having  the  submarginal 
line  noted  by  Mr.  Butler  as  a  principal  distinction  varying  from  blue 
to  white,  and  in  some  cases  disappearing  altogether. 

Jamides  ckphion,  sp.  n.     (Plate  XXXI.  fig.  19.) 

Male.  Brilliant  morpho  blue,  with  emerald-green  reflexions ;  apex 
and  outer  margin  narrowly  black  above,  equal  to  that  of  J.  scemias. 
Inner  margin  of  hind  wing  densely  black.     Tail  black,  not  tipped 
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with  white.  Underside  much  as  in  •/.  wood/ordii,  but  rather  darker 
and  the  black  spot  over  the  tail  larger  and  bordered  inwardly  with  a 
broader  band  of  dark  red,  not  orange. 

£xpanse  1t^  inch. 

Aola,  Gnadalcanar  I. 

This  species  is  perhaps  nearest  to  J,  morphoides,  Butl.,  from  New 
Hebrides, but  is  even  more  brilliant,  and  has  much  narrower  borders. 

Lampidbs,  Hiibn. 
Lampides  aratus. 

Papilio  aratus,  Cr.  Pap.  Exot.  iv.  t.  365,  A,  B  (1782). 

Lampides  ccerulina,  Mathew,  Trans.  £nt.  Soc.  Lond.  1887,  p.  46. 

Alu  I.,  near  Shortland  I.     Fauro  I.     Guadalcanar  I.     Ugi  I. 

The  types  of  Mr.  Mathew's  species  (now  in  Messrs.  Godman  and 
Salvin'fl  collection)  are  stated  (loc.  cit)  to  be  allied  to  L,  aUanuSf 
Felder,  but  they  are  not  in  any  way  distinguishable  from  Cramer*s 
species  from  Amboina  and  Ceram. 

Lampides  eyanescens,  Butl.  P.  Z.  S.  1875,  p.  615. 

Alu  I.,  near  Shortland  I.  Fauro  I.  Maravo  I.  Florida  I.  Aola, 
Guadalcanar  I.  Cape  Astrolabe,  Malaita  I.  Opposite  Ugi,  San 
Christoval  I.     Ugi  I.     St.  Anna  I.     Ulaua  I. 

I  have  before  me  a  large  series  of  this  species  which  shows  con- 
siderable variation  as  to  the  breadth  of  the  black  border  to  the 
primaries  above,  and  as  to  all  the  other  distinctions  pointed  out  by 
Mr.  Butler  (loc.  cit.),  excepting  that  the  wings  do  certainly  appear 
somewhat  shorter  than  Indian  specimens  of  L.  alianus,  Fabr.  There 
are  examples  from  most  of  the  localities  which  agree  well  with  the 
types  and  other  specimens  in  Messrs.  Godman  and  Salvin's  collection 
from  New  Hebrides  Islands. 

There  can  be  no  doubt  that  L,  alianus,  Auct.,  is  a  synonym  of 
L.  celeno,  Cr.,  the  type  of  which  is,  of  course  erroneously,  stated  to 
have  come  from  Surinam. 

Lampides  areas,  sp.  n.    (Plate  XXXII.  figs.  7  cf «  8  $  .) 

Male.  Upperside  uniform  light  cobalt-blue,  outer  margins  very 
narrowly  black.  Underside  much  like  L,  aratus,  Cr.,  but  the  ground- 
colour of  both  wings  dark  greyish  in  place  of  brownish,  and  all  the 
white  markings  narrower ;  the  black  sagittate  lunules  on  hind  wing 
being  less  distinct  and  somewhat  smaller,  and  the  upper  black  apical 
spot  being  much  the  largest,  the  reverse  being  the  case  in  L.  aratus. 

Female.  Upperside  :  fore  wing  blue  as  in  male,  with  the  costa  Tery 
narrowly  and  the  apex  and  outer  margin  broadly  black.  Hind  wing 
slightly  suffused  with  blue  from  the  base  to  rather  beyond  the 
middle,  bordered  with  a  distinct  row  of  bluish-white  spots,  beyond 
which  and  between  the  marginal  row  of  deep  black  oval  lunules, 
which  are  bordered  inwardly  and  near  the  anal  angle  outwardly  with 
bluish  white,  the  wing  presents  a  decided  cupreous  appearance, 
which  is  caused  by  the  abnormal  quantity  of  orange  on  the  underside 
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showing  through.  Underside  as  in  male,  hut  with  a  large  pa^ch  of 
orange  on  hind  wing  reaching  from  the  submedian  nervure  almoit  to 
the  apex. 

Both  sexes  with  a  short  streak  of  silvery  blue  on  each  side  of  the 
median  nenmles  and  the  submedian  nervure  near  the  margin. 

Expanse,  d  If-U  inch,  $   4- If  inch. 

Alu  I.,  near  Shurtland  I.     Aola,  Guadalcanar  I. 

This  species  is  similar  to  L,  eoruscans,  Moore,  on  the  upperside, 
but  differs  in  having  the  black  margins  reduced  to  a  narrow  line ; 
the  fore  wing  also  being  broader,  and  the  hind  wing  more  produced 
apicallj. 

Catochrysops,  Boisd. 

Catochrysops  cnejus,  Fabr.  Ent.  Sjst.  Supp.  p.  430  (1798). 

Alu  I.,  near  Shortland  I.     Guadalcanar  I.     Florida  I. 
Mr.  Woodford's  collections  contained  several  specimens  of  this 
wide-ranging  species. 

Catochrysops  platissa,  Herrich-Schaffer,  Stett.  ent.  Zeit. 
voL  XXX.  p.  74,  pi.  iv.  tig.  20  (1869),  ? . 

Alu  I.,  near  Shortland  I.  Aola,  Guadalcanar  1.  N.W.  Bay, 
Malaito  I.     Fauro  I.  (  ?  ). 

Specimens  from  these  islands  agree  well  with  several  from  the  New 
Hebrides  in  the  British  Museum  sent  by  Herrich-Schaffer  under  his 
name,  and  I  think  that  both  Herr  Semper  and  Mr.  de  Nic^ville  are 
wrong  in  placing  it  as  a  synonym  of  C,  strabo,  Fabr.  It  is  greyish 
sUvery  blue,  much  like  C.  litkargyriay  Moore,  but  darker ;  and  I 
should  much  prefer  to  say  that  it  was  the  same  as  the  latter  species 
than  the  former. 

We  have  specimens  of  C  strabo  from  N.  Australia,  whence  the 
type  of  C.  platissa  is  stated  to  have  come.  The  male  is  described 
18  pale  sky-blue,  and  it  is  impossible  to  recognize  the  species  from 
the  figures  given  of  the  female. 

Tarucus,  Moore. 

TarUCTJS  PLINIU8. 

Tarucut  plinius,  Fabr.  Ent.  Syst.  vol.  iii.  pt.  1,  p.  284  (1793). 

Idmpides  cassioides,  Murray,  £nt.  Mo.  Mng.  x.  p.  108  (1873). 

Lampides pseudocassius,  Murray,  Ent.  Mo.  Mag.  x.  p.  126  (1873). 

Malaiu  I.     Florida  I.     Fauro  I. 

A  large  race  of  this  variable  insect  seems  to  inhabit  these  islands, 
tod  the  only  female  before  me  (from  Malaita  I.)  is  much  clouded  with 
brown  and  has  very  little  blue  on  the  disks.  Some  confusion  still 
Meros  to  exist  as  to  this  species  and  its  allies :  Mr.  Trimen  (South- 
African  Butt  vol.  ii.  p.  69,  1887)  places  T.  pulchra,  Murray,  as  a 
synonym  of  T.  telieanus,  Lang,  whilst  Mr.  de  Nic§villc  (Butt.  Ind., 
ic  vol.  iiL  p.  194,  1890)  places  it  under  T.  j>linius,  and  states 
(p-  187)  that  T.  telieanus,  Lang,  is  another  species,  which  I  think 
will  probably  prove  to  be  the  case. 


L 


370  MR.  H.  H.  DRUCE  ON  THE  [JuilC  2, 

There  is  very  little  doubt  that  Mr.  Murray  has  described  another 
variety  of  this  species. 

Arhopala,  Boisd. 

Arhopala  sophax. 

Amhlypodia  sophax^  Mathew»  Trans.  Ent.  Soc.  1887>  p.  47. 

AluI.,nearShortlandL  Fauro  I.  Rubianal.  Aola,  Guadalcanar 
I.     Ugi  I.  (Mathew). 

Closely  allied  to  A.  phryxus^  Boisd.,  and  A,  helius,  Cr.,  from  which 
it  seems  to  differ  on  the  underside  in  having  the  ultra-median 
macular  band  on  the  fore  wing  more  regular  and  the  spots  also 
generally  larger. 

The  type  specimens  are  in  Messrs.  Godman  and  Salrin's  col- 
lection. 

Arhopala  bophrosyne.    (Plate  XXXII.  fig.  9,  d  -) 

Amhlypodia  sopkrosyne,  Smith,  Ent.  Mo.  Mag.  xxv.  p.  300 
0«89). 

Aola,  Guadalcanar  I. 

A  fine  and  distinct  species,  not  closely  allied  to  any  with  which  I 
am  acquainted^  but,  as  stated  by  Mr.  H.  G.  Smith,  nearest  to 
A,  €Bxone,  Hew. 

Arhopala  eurisus,  sp.  n.    (Plate  XXXII.  figs.  11  d,  I2$.) 

Male.  Upperside  dark  purple,  sHghtly  bluish  at  the  base ;  costa 
and  outer  margin  of  fore  wing  and  outer  margin  of  hind  wing  very 
narrowly  black ;  costa  of  hind  wing  rather  broadly  black ;  anal  fold 
brownish  black.  Underside  brown,  with  the  spots  and  markings 
darker  than  the  ground-colour  and  bordered  with  whitish  brown,  with 
the  exception  of  the  two  in  the  cell  and  the  one  at  the  end  of  the 
cell  of  fore  wing,  which  are  bordered  with  silvery  blue.  The  markings 
are  arranged  much  as  in  A.  adoreoj  de  Nic^v.,  but  in  the  fore  wing 
the  outer  band,  the  spot  on  the  costa,  and  the  lower  spot  of  the 
ultra-median  band  are  wanting,  and  on  the  hind  wing  the  submarginal 
line  and  the  band  within  are  absent. 

Female.  Light  cobalt-blue,  lighter  at  bases  and  shading  off  to 
purple  at  its  outer  margin  on  the  hind  wing.  Fore  wing :  apex  and 
outer  margin  rather  broadly  black  ;  costal  margin  light  brown  at  the 
base,  merging  into  black  about  opposite  the  middle  of  the  cell. 
Hind  wing :  costal  and  outer  margins  rather  narrowly,  and  apex 
rather  broadly,  black. 

Head,  thorax,  and  abdomen  concolorous  with  wings.  Tail  black, 
tipped  with  white. 

Expanse,  cf  2  inches,  $   lf-2  inches. 

Fauro  I.     Aola,  Guadalcanar  I.     Florida  I. 

In  form  and  general  appearance  this  insect  resembles  Mr.  de 
Nic^ville's  figure  of -4.  adorea  (Butt.  Ind.,  Burmah,  &  Ceyl.  vol.  iii. 
frontis.  fig.  139,  1890),  but  is  rather  smaller.  It  is  also  allied  to 
A.  micale,  Blanch.,  and  is  somewhat  like  Hewitson's  figure  no.  29  of 
A,  adatha. 


1891.]  LYCJKNIDiK  OF  THE  SOLOMON  ISLANDS.  371 

There  is  a  specimen  (  d" )  in  Messrs.  Godman  and  Salvin's  col- 
lection which  is  much  like  A.  eurisua  on  the  underside,  hut  on  the 
npperside  is  of  a  darker  purple  and  all  the  margins  appear  hroadly 
hiack.  It  is  from  Malaita  I.,  but  unfortunately  so  much  broken  that 
I  do  not  think  it  advisable  to  name  it.  A  male  and  female  from  Aola 
are  figured. 

Deudoryx,  Hew. 
Deuoortx  woodfordIj  sp.  n.    (Plate  XXXII.  figs.    13  d 

Allied  to  D.  diovU^  Hew. 

Male.  Differs  in  its  larger  size,  and  being  rich  cupreous  in  place 
of  dark  orange  ou  upperside,  and  on  the  underside  by  being  dark 
greyish  brown,  by  the  ultra-median  band  on  fore  wing  being  placed 
at  a  greater  angle  to  the  outer  margin,  and  by  the  marginal  spot  on 
the  hind  wing  between  the  lower  median  uervules  being  larger  and 
bordered  inwardly  with  orange,  not  encircled  as  in  D,  diovia.  The 
front  of  the  head,  which  in  3,  diovis  is  bright  yellow,  white. 

Female.  Upperside :  dull  greenish  bls^  (not  brown  as  in  Z>. 
epijarbas,  Moore),  darker  in  the  cell  and  along  coscal  margin  of  fore 
wing.  Lobe  dark  orange,  with  a  black  spot  on  its  outer  extremity. 
Underside  as  in  male,  but  paler. 

Head  and  thorax  of  male  black ;  anal  half  of  abdomen  cupreous  as 
wings ;  basal  half  black.  Head,  thorax,  and  abdomen  of  female 
concolorous  with  wings. 

Tail  black,  tipped  with  white. 

Expanse,  1^  ( cf  )  to  1^^  inch  (  $  ). 

AoU,  Guadalcanar  I. 

Mr.  Woodford's  collection  contained  a  number  of  specimens  of 
this  species  which  do  not  show  any  variation. 

Deudoryx  viridens,  sp.  n.     (Plate  XXXII.  fig.  15.) 

Male.  Upperside  intermediate  in  colour  between  Z>.  diovis  and 
D.  woodfordi.  Underside  pale  as  in  Z>.  diovis^  but  strongly  dusted 
oTer  both  wings  with  light  green  scales.  The  spot  at  the  end  of  the 
cell  large  and  distinct  and  much  darker  than  any  other  marking 
on  either  wing,  and  the  band  beyond  bent  in  its  middle  towards  the 
outer  margin.  The  black  spot  near  the  margin  between  the  lower 
median  nerrules  on  hind  wing  smaller  than  in  D,  woodfordi  and 
bordered  inwardly  with  silvery  blue,  outwardly  with  faint  orange. 

Head,  thorax,  and  abdomen  blackish  brown. 

Expanse  If  inch. 

Aola,  Ghiadalcanar  I. 

This  insect  can  be  readily  distinguished  from  its  allies  by  the 
green  appearance  of  the  underside. 

The  black  spot  in  the  lobe  in  this  species  and  in  D.  woodfordi  is 
always  on  the  lower  edge,  in  D.  epijarbas  and  D,  diovis  it  is  always 
in  the  centre. 

I  have  not  seen  the  female. 
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BiNDAHARA,  Moore. 

BiNDAHARA  ISABELLA. 

Myrina  Isabella,  Eeld.  Sitz.  Ak.  Wiss.  Wien,  math.-nat.  CI.  xl. 
p.  451.n.  10(1860). 

$  .  Myrina  joleus,  Feld.  1.  c.  n.  1 1  (1860);  Hew.  111.  D.  L.  t.  13. 
figs.  16,  17(1863). 

Sithon  chrotnis,  Mathew,  Trans.  Eat.  Soc.  1887,  p.  47 » 

Alu  I.,  near  Sbortland  I.  Fauro  I.  Aola,  Guadalcanar  I.  N.W. 
Bay,  Malaita  I.     Ugi  I.  (Mathew). 

I  can  find  no  points  whereby  to  distinguish  Mr.  Matbew's  species 
from  B.  isabella,  which  has  been  lately  figured  by  Dr.  Staudinger 
(Exot.  Schmett.  pi.  95).  Mr.  Mathew  states  (trans.  Ent.  Soc) 
that  S,  chrotnis  is  "  allied  to  S.  phocides  (Feld. !).  but  differs  .... 
in  possessing  ....  a  deep  purple  blotch  near  apex,  instead  of  a  short, 
narrow,  blue  band."  The  H,  phocides,  Fabr.,  is  now  known  to  be  a 
species  without  any  blue  whatever  on  the  upperside. 

Mr.  Woodford  obtained  a  large  number  of  males  of  this  species 
yarying  very  much  in  size,  also  several  females  which  agree  well 
with  Hewitson's  figure. 

There  is  a  specimen  in  the  British  Museum  from  the  Am  Islands. 

ThECLA  (?)  ALCESTIS. 

Thecla  alcestis,  Smith,  Eut.  Mo.  Mag.  xxv.  p.  300  (1889). 
Gela  I. 

I  have  not  seen  specimens  of  this  species  and  am  unable  to 
determine  to  which  genus  it  is  rightly  referable. 

DESOBIPTION  OP  THE  PLATES. 

Platb  XXXI. 

Fig.    1.  PUhecops  diomam,  p.  358. 

2. ,  var.  steirema,  p.  368. 

3.  Nacaduba  plumbaia^  cf  >  P*  359. 
4. ,  $,p.359. 

5.  ugiensU,  $,  p.  360. 

6.  euretea,  <J,  p.  360. 

7. ,  ?.p.36a 

8.  korene,  (S,  p.  361. 

9.  maniana,  c?,  p.  861. 

10.  amaura,  ^,  p.  361. 

11.  ItgamifUa,  ^,  p.  361. 

12. ,  $,p.36l. 

13.  keiria,  (S,  p.  362. 

14. ,  $,p.362. 

15.  Prosotas  caliginosa,  (^,  p.  366. 

16.  Thysonotis  kruera,  cT,  p.  364. 
17. ,  $,p.364. 

18.  Nacaduba  vincula,  S*  P-  363. 

19.  Jamidei  oephion,  ^,  p.  367. 

20.  amarouge,  cf,  p.  366. 

21. ,  ? ,  p.  366. 
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Plat*  XXXH. 

Pig.    1.  Thytonotis  cepheis,  St  P«  364. 
2. ,  $,p.  364. 

8.  ekromia,  p.  866. 

4.  Jamidea  sctmias,  (S,  p.  367. 
6. .  $.p.  367. 

6.  Epimastidia  arteniSf  p.  365. 

7.  Lanwides  areas,  cJ,  p.  368. 

8. ,  $,p.m 

9.  Arhapalu  sophtist/ne,  p.  370. 

10.  Nacaduba  astarte,  p.  359. 

11.  Arhopala  eurisus,  (^,  p.  370. 
12. ,  $,p.370. 

13.  Deudorix  woodfordi,  cf ,  p.  371. 

14. ,  $,p.371. 

15.  —  viridena,  J,  p.  371. 
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June  16,  ]891. 

I>r.  St.  George  Mivart,  F.R.S.,  Vice-President,  in  the  Choir. 

^*^T.  H.  A.  Bryden  exhibited,  and  made  remarks  upon,  a  distorted 

^•^  of  Horns  of  a  cow  Eland  (Oreas  canna)  shot  by  him  in  1890, 

^^V\ic  North  Kakhari.     Mr.  Brjdeu  also  exhibited  specimens  of  the 

v^l  of  the  Lechee  Antelope  (Cobus  lechee)  and   remarked  upon 

w^rir  peculiar  conformation. 


Mr.  Howard  Sannders,  F.Z.S.,  exhibited  and  made  remarks  on 
I  nearly  white  skin  of  a  Tiger  from  Northern  India.  The  animal 
bid  been  sent  for  preservation  to  Messrs.  Keilich  and  Son  by  Major 
D.  Bobinson,  Lancashire  Fusiliers,  Poona.  From  the  skull  and  the 
condition  of  the  teeth  it  appeared  to  be  an  adult  male  in  the  prime 
of  life,  the  incisors  being  sharp  and  perfect. 

Col.  H.  H.  God  win- Austen,  F.Z.S.,  remarked  that  in  his  long 
experience  in  India  he  had  only  met  with  one  similar  example. 


Mr.  Howard  Saunders  also  exhibited  and  made  remarks  on  some 
specimens  of  the  eggs  of  the  Spot-winged  Oull  (Larus  maculipennis) 
and  Trudeau's  Tern  (Sterna  trudeaui\  from  the  province  of  Buenos 
Ayres,  obtained  by  Mr.  Ernest  Gibson,  F.Z.S.,  and  believed  to  be 
exhibited  for  the  first  time.  The  eggs  of  the  former  bird  were,  as 
might  be  expected,  similar  in  character  to  those  of  other  marsh- 
breeding  brown-capped  Gulls.  The  eggs  of  Sterna  trudeaui  were 
intermediate  in  their  shape  and  pattern  between  those  of  the  coast- 
breeding  Terns  (Sterna)  and  those  of  the  marsh  Terns  (Hydroche' 
Udon),  The  nests  of  this  Tern  were  stated  to  be  placed  in  the 
Bwamps,  amongst  those  of  the  Gull  above  mentioned. 
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Mr.  Sclater  read  an  extract  from  a  letter  addressed  to  him  by 
Dr.  H.Bolau,  C.M.Z.S.»  Director  of  the  Zoological  Garden,  Hamburg, 
and  dated  Hamburg,  June  8th.  In  reply  to  inquiries  Dr.  Bolau 
stated  that  there  were  now  two  examples  of  Sea-Eagles  referred  to 
HaUaetus  pelagicus  living  in  the  Hamburg  Gkirden.  One  of  these, 
received  as  a  present  from  a  ship-captain,  December  1 2th,  1882,  had 
been  brought  from  Amoor-land ;  the  second,  received  on  February  6th, 
1887,  had  been  presented  by  another  captain,  who  had  obtained  it 
in  Corea.  The  first-named  bird  was  in  full  plumage  and  had  a  large 
white  shoulder-spot,  a  white  tail,  and  white  thighs,  as  represented  by 
Pallas  ('  Zoographia,'  i.  p.  343).  But  the  specimen  from  Corea, 
although  now  more  than  four  years  in  the  Garden,  had  not  changed 
in  colour.  Its  tail  was  white,  but  the  shoulders  and  thighs  showed 
no  traces  of  this  colour,  being  of  a  brownish  black  like  the  rest  of 
the  body.  This  bird  was  also  larger  than  that  from  Amoor-land 
and  had  a  stronger  bill.  Dr.  Bolau  suggested  that  the  Corean  bird 
might  be  a  large  female  of  H.  pelagicus,  which  had  not  obtained 
the  adult  coloration  on  account  of  its  being  kept  in  captivity  ;  but 
Mr.  Sclater  pointed  out  that  it  was  undoubtedly  the  same  bird  as 
had  been  described  by  Taczanowski  in  his  article  on  the  birds  of 
Corea  (P.  Z.  S.  1888,  p.  452)  as  Haliaetus  branickii,  and  was  a 
specimen  of  very  great  interest,  as  tending  to  confirm  this  somewhat 
problematical  species. 

The  only  previously  known  example  of  H.  bramckii,  upon  which 
the  species  had  been  based,  had  been  obtained  by  the  Polish  collector 
ELalinowski  at  Tsempion,  on  the  coast  of  Corea,  in  February  1888. 
But  Kalinowski  had  stated  that  he  had  seen  other  similar  birds  in 
the  same  country.  

Dr.  R.  Bowdler  Sharpe,  F.Z.S.«  gave  a  verbal  account  of  the 
proceedings  of  the  recent  International  Ornithological  Congress  at 
Budapest  in  which  he  had  taken  part. 


The  following  papers  were  read  : — 

1.  A  Contribution  to  the  Knowledge  of  the  Races  of  Rana 
esculenta  and  their  Geographical  Distribution.     By  G. 

A.  BOULENGER. 

[Keoeived  May  26, 1891.] 

It  is  now  a  well-known  fact  that  the  Edible  Frog,  i^iuie«a»/eii^<i,  L.% 
presents  a  greater  amount  of  variation,  both  as  regards  structure  and 
colour,  than  perhaps  suy  other  species  of  Batrachians.  Any  herpeto- 
logist  having  before  him  the  Japanese  and  Spanish  Frogs,  without 

^  I  wish  to  remark  on  this  oooasion  that  the  current  notion  that  the  flesh  of 
this  Frog  is  more  valued  than  that  of  its  £uropean  congeners  is  entirely 
erroneous.  The  Frogs  sold  in  the  markets  of  Paris,  Brussels,  and  G^eva  are 
ahnoet  invariably  Bana  femporaria,  which  are  commoner  and  more  easily 
caught. 


^  I 
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*^T    knowledge  of  the  intermediate  forms,   would   unhesitatingly 
FJJ«iotiiice  them  as  representing  distinct  species :  they  have,  in  fact, 
j^*^    referred  to  distinct  genera  hy  such  experienced  workers  as 
^^rs  and  Cope.     But  if  we  pursue  our  investigations  over  the  wide 
*^  occupied  by  this  Frog,  viz.  the  whole  of  the  Palsearctic  Region, 
J!f  Soon  find  all  the  differences  by  which  we  were  at  first  struck  to 
^d  through  such  a  number  of  intermediate  forms  as  to  leave  no 
w^^Y   course   open   but   to  maintain   intact   the    Linnean  species. 
*iowever,  a  great  difficulty   still  remains  to  be  dealt   with:   the 
V^ucipal  of  the  differences  ascertained  are  not  merely  individual ; 
^^  are  they  entirely  dependent  on  locality  or  climate,  as  almost 
identical  specimens  are  met  with  at  such  distant  points  as  North 
Germauy,  the  Sahara,  and  Baluchistan.     And,  what  is  more  striking 
stil),  in  the  case  of  two  forms  occurring  in  the  same  country,  they 
t^  I  m»j  be  perfectly  separable  and  not  interbreed,  as  has  been  shown 

io  be  the  case  in  Germany.  It  is  therefore  not  serving  the  interest 
0/  exact  taxonomy  and  zoogeography  to  be  satisfied  with  the  com- 
prehensive notion  ofRana  eseulenta.  Attempts  should  be,  and  have 
been,  made  at  a  division  of  the  specific  type  into  races  or  subspecies. 
With  this  object  in  view,  I  have,  for  the  last  few  vears,  been 
amassing  material  and  information,  and  have  subjected  the  many 
hundreds  of  specimens  which  have  passed  through  my  hands  to  a  most 
minute  examination  and  comparison. 

Although  I  have,  unfortunately,  faUed  in  my  attempt  at  drawing 
very  sharp  demarcation  lines  between  the  various  forms,  1  am  still  in 
hopes  that  others  may  be  more  successful ;  and  with  the  object  of 
furnishing  them  with  a  basis  for  future  researches,  I  venture  to 
publish  the  following  notes,  which  at  the  same  time  show  the  extent 
of  the  material  upon  which  I  have  worked. 

The  first  attempt  at  subdividing  Rana  eseulenta  into  subspecies, 
published  by  Camerano  in  1881  \  proved  on  the  whole  a  failure. 
The  two  groups  into  which  the  species  was  divided  are  quite  arbi- 
trary ;  the  author's  typical  form  appears  to  include  part  of  B.  ritU- 
bunda,  and  his  var.  lessonte  evidently  embraces  specimeus  of  the 
typical  form.  In  various  papers  ^  I  have  endeavoured  to  throw 
some  light  on  the  matter,  and  my  contributions  have  been  supple- 
mented by  Boettger  and  Wolterstorff.  The  latest  work  on  the 
subject  is  from  the  pen  of  J.  de  Bedriaga  ',  who  admits  four  forms 
in  Europe  and  Western  A^ia,  or  one  more  than  I  am  able  to  recognize, 
t\&e  Spanish-North-African  specimens  being  regarded  by  him  as 
forming  a  subspecies  dii^tinct  from  R.  ridibunda  &=  /ortis, 

I  now  propose  to  divide  Rana  esculenta  into  four  principal  forms, 
vix,:— 

I-  Var.    RIDIBUNDA. 

»fi.  ridibunda^  Pall.,  B.  cachinnans,  Pall.,  R.  caucasica.  Pall., 

^  C.B.  Ab0oc.  Franc.,  Cbngr^s  d'Oran,  p.  680.  Also  Hon.  Anf.  An.  Ital. 
F  61  (1883). 

'  Zoologit,  1884,  pp.  220,  265 ;  Proc.  Zool.  See.  1884,  p.  573,  pL  1?.,  and 
1«5,  p.  866,  pi.  xl. 

*  Bull  Soc  Mow.  1889,  p.  242. 


376  MR.  G.  A.  aOULENGER  ON  THK  [JunC  16, 

R.  tigrina,  Eicbw.,  R.  dentex,  Kryn.,  ?£.  maritima,  Risso,  R,  his* 
panica,  Mich.,  vara,  latastii,  bednagte,  Cam.,  R.fortis,  Boul.»  var. 
perezi,  Seoane. 

This  is  the  largest  and  most  widely  distributed  form,  inhabiting 
the  whole  of  Europe  with  the  exception  of  the  North -western  and 
Central  parts  and  Italy,  Western  Asia  as  far  east  as  North  Baluch- 
istan, Afghanistan,  and  Eastern  Turkestan,  and  North  Africa.  As 
being  on  the  whole  the  least  specialized  form,  t.  e.  departing  leas 
from  the  normal  pattern  of  the  genus  to  which  it  belongs,  it  deserves 
to  rank  first  in  the  list,  although  the  denomination  of  forma  typica 
pertains  to  the  next  form,  as  having  been  first  described  under  the 
name  of  22.  esculent  a, 

2.  Forma  typica. 

=22.  esculenta,  L.,  R,  viridis  aquatica,  Ros.,  var.  HlvaticOj  Koch 
(type  examined). 

Northern  and  Central  Europe,  Italy,  Russia. 

3.  Var.  LESSONiE. 

=  var.  lessona,  part..  Cam. 

The  habitat  of  this  Frog,  which  in  its  characters  is  intermediate 
between  the  preceding  and  the  next,  is  still  very  incompletely  ascer- 
tained, specimens  being  known  from  England  (Cambridgeshire  and 
Norfolk),  the  Rhine,  the  province  Saxony,  Piedmont  and  probably 
other  parts  of  Italy,  and  Malta.  The  British  specimens  are  most  likelj 
introduced  from  Italy.  The  opinion  recently  expressed  by  Bedrii^a, 
that  Bell's  R.  scotica  may  belong  to  this  form,  is  due  to  his  having 
misunderstood  that  author.  The  figure  given  in  the  first  edition  of  the 
'British  Reptiles,'  and  which  has  been  reproduced  in  the  second 
edition  and  copied  by  Ecker  (Anat.  des  Frosches),  is  '^  taken  from 
a  foreign  specimen,"  and  represents  R,  esculenta  typica.  Bell's 
R,  scotica  is  a  synonym  of  R,  temporaria, 

4.  Var.  NIGROMACULATA. 

=22.  marmoratay  Hallow. ;  R.  nigromaculata.  Hallow. ;  Hoploba- 
trachus  reinhardti,  Peters;  Tomoptenia porosa,  Cope  ;  vtiT.japonica, 
Boul. 

The  name  japonica  should  be  reserved  for  a  species  of  the 
temporaria-gronj^  ;  and  R.  esculenta,  var.  marmorata,  Massal.,  is  of 
earlier  date  than  R.  marmorata.  Hallow.  I  therefore  adopt  the  name 
nigromaculata^  Hallow.,  which  stands  next  on  the  list  of  synonyms* 
This  Eastern  form  ranges  from  Corea  and  Japan  to  Southern  China 
and  Siam  ;  the  exact  western  limits  of  its  habitat  have  still  to  be 
ascertained,  and  it  would  be  particularly  desirable  to  know  whether 
it  anywhere  comes  into  contact  with  or  overlaps  the  area  of  the 
ridihunda  form. 

The  principal  characters  which  have  proved  of  service  in  diagnosing 
these  forms  are  the  following  : — 

1.  The  development  of  the  inner  metatarsal  tubercle,  whether 
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lar^o  or  smally  blant  or  compressed.  The  length  indicated  in  the 
meASimrements  below  is  the  basal,  t.  e.  taken  along  the  attachment 
or  thke  tubercle  to  the  foot ;  the  length  of  the  first  toe,  given  for 
compftrison,  is  taken  from  the  tubercle;  and  the  length  of  the 
tii.l>e^rde  is  also  compared  to  the  length  of  the  crus  or  tibia  measured 
in   the  flesh. 

2.  The  comparative  length  of  the  tibia  to  the  thigh  ;  this  is 
sho^v^n  by  pressing  the  two  close  together  and  maintaining  the  tibia 
•^  ri^iit  angles  to  the  axis  of  the  body  ;  the  tibial  extremity, is  then 
'btmcl  to  overlap,  to  meet  or  to  fail  to  meet  its  fellow  placed  in  the 
^»i€^  position.  Only  in  form  1  do  they  overlap  *,  and  this  character 
**^«^«?    cjifferentiates  it  from  the  three  others. 

.3.     I'he  presence  or  absence  of  short  glandular  folds  along  the 
^^<^k»       in  addition  to  the  glandular  dorso-lateral  fold.    The  presence 
^fth^^e  folds  differentiates  form  4  from  the  three  others. 
^-      The  presence  or  absence  of  bright  yellow  pigment   on  the 
k!*^**'*^  and   post-femoral   regions.      This   pigment    is    constantly 
*y"*^^     in  form   1,   and  very  seldom  in  form  2.      The  character 
^"^■"^^anately  cannot  be  made  use  of  with  spirit-specimens. 
^y    ^   means  of  these  characters  we   are  able  to   draw   up   the 
foUo^^^  i  ^g  i^ey,  which  is  imperfect  only  in  so  far  that  forms  2  and 
.^^'^^  ^    »ot  distinguished  from  each  other  in  an  absolute  manner; 
this    ^xfliculty,  however,  cannot  be  overcome,  as  the  two  furms  do  run 
^"'M^X^tely  into  one  another,  and  future  inyestigations  may  even 
wnOo»»    their  separation  unadvisable. 


/'  Heels  overlapping.      1.  ridibunda.      Met  tubercle  2^-4 
■5>***^  ^<i*d«  y^mgromaaOata.         „  1-1}, 


M     94-14 
1^  7-10 

•^  =*     6-8 


i 

\t 
J 

.a 


Y^Hcr  characters  have  been  added  to  complete  the  definitions. 
^^^  the  following  tables  a  complete  list  of  the  specimens  in  the 
uj^^h  Museum  is  given,  together  with  measurements  taken  from  in- 
^▼idaals  from  various  localities.  In  these  measurements  the  figures 
in  column  1  give  the  length,  in  millimetres,  from  snout  to  vent ;  in 
column  2,  the  length  of  the  tibia ;  in  column  3,  the  length  of  the 
foot  measured  from  the  outer  metatarsal  tubercle  to  the  end  of  the 
fuorth  toe ;  in  column  4,  the  length  of  the  inner  toe  ;  and  in  column 
5,  the  length  of  the  inner  metatarsal  tubercle. 

The  specimens  enumerated  are  but  a  portion  of  the  material 
studied,  a  picked  series,  in  which  consequently  abnormal  specimens, 
I.  e.  such  as  fit  least  well  in  the  technical  definitions,  are  in  greater 
proportion  than  in  collections  made  without  discrimination.  The 
number  of  specimens  in  the  Museum  is  also  greater  than  appears 
from  the  figures,  as  I  have  abstained  from  counting  in  any  case 

^  Af  in  the  Tsrious  species  of  the  temporaria-gtoup,  all  of  which,  however 
long  or  short  the  hind  limbs,  possess  this  (diaracter. 
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1 


more  than  10  specimens  in  each  bottle  ;  aod  ibe  ^keletotis  i 
eoumerated. 

h  Var.  ttioiBUNOA* 

loner  meUtars^  tubercle   anull,  bitmt,   feebly    protnioes 
length  2 1  to  4  iiraeg  in  the  length  of  the  inner  toe  measnret 

the  tubercle,  and  9^  to  14  times  in  the  length  of  the  tibia  ( 
flesh) ;  when  the  limbs  are  folded  at  right  angles  to  the  bod 
extremities  of  the  tibtee  overlap  ;  tibia  as  long  as  or  slightly  8 
than  the  foot  measured  from  the  outer  metatarsal  tubercle. 
smooth  or  more  or  less  warty  ;  glandukr  lateral  fold  more 
prominent,  frequently  as  broad  as  the  upper  eyelid,  0\W\ 
green,  or  bronzy  brown  above,  rarely  bright  green,  apot 
speckled  witii  dark  olire  or  blackish  ;  the  ipoti^  ne^er  fi 
longitudinal  bands ;  no  bright  yellow  pigment  on  the  back 
thighs  ;  vocal  sacs  grey* 

I.  2.  3.  4.         5 

(^.     Gironde G5  34  34  10         3 

d-  „      -.,.....     50  27  2[l  7i       2 

$•           ,,       -. S5  44  44  13         4 

?-           ,,       . 61  32  32  9         2 

J .     Cornnua     60  28  30  8         3 

$ .          „          74  33  33  9         3 

cf .  Serra  de  Gerea  . .     62  34  35  10         3 

$-  „           ..71  38  38  n         a 

tJ .     Oporto 58  30  30  9         3 

?.  „        ........     81  43  42  12         a 

tJ.     Cintra    60  31  31  9         2 

?  *        „ .72  B7  36  9         3 

d .  Alenitejo    ......      57  32  32  8  J       S 

S-           „          85  47  44  12 

cf.     Berlin    88  42  44  12 

d'        „        7^  37  40  10 

?.         ^        104  50  51  15 

S.         ,,        72  36  37  10 

cJ.     Halle 83  41  42  111 

S-       , .98  49  51  14 

d.     Warsaw 70  38  40  lOi 

$.          „      94  47  47  13| 

d.     Prague 85  45  45  llj 

$,  „       ,,...,..     87  42  42  12 

<J.     Vienna 92  48  48  13 

5.          „      .- 90  48  48  14 

cf .  Constantinople  .  .      62  34  34  10         3 

$•  ,*             ,,      70  38  37  n         S 

cf .  ABtrachan ......     95  47  50  13         5 

$.           , n  49  49  13         4 


isfllj 


S- 

2- 

S^ 
2- 

2. 
2- 
2- 
2- 

2- 
2. 
2- 
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Meamrements 

1. 

Kirghiz 87 

leleuowka 90 

93 

Tschtfias    80 

Sarawan     90 

Shirai    48 

Fao    73 

Eliziibethpol 100 

Smyrna 64 

87 

Cyprtw 73 

Deud  Sea 90 

Sinftitic  PeniDBula  67 

Tunis     75 

CoDstantine  ...  90 

Hnmniam  Rirha.  65 

Bbkra   96 

Tatii^er 85 

,,      65 


(continued). 

2. 

3. 

4. 

5. 

47 

47 

14 

4 

46 

46 

14 

4 

50 

50 

15 

5 

37 

38 

12 

4 

44 

44 

13 

4 

28 

30 

8 

3 

36 

36 

10 

3J 

50 

50 

15 

5 

33 

32 

9 

H 

43 

42 

13 

4 

37 

36 

11 

3^ 

45 

43 

13 

4. 

32 

32 

10 

4 

37 

38 

11 

H 

44 

46 

13 

4 

33 

33 

10 

3* 

45 

45 

13 

4 

45 

45 

13 

4 

35 

34 

10 

3 

?tAhgr. 


1-10  (^,$,hgr..& 

20-2U  J 
26-28,  c?, 

38-41.cr*2.Abgr. 
42^5.  Hgr.  Ajg. 
40,  (J. 
47*  ff* 
4§^7,'58-«7.  d, 

Be^73.  cr2- 
74-76.  Tg. 

77'«0.  d£- 

9L  S- 

92.  Q, 

93,  ?. 

&i-iri3,  cf^SiV- 
Ayg- 


Zu/  of  the  Specimens. 

Europe. 
Oadillao,  Gironde. 

Ck)runna. 

Sem  de  Gerez. 

Upper  Dooro,  Traa  09  Montes. 

Oporto. 

Serra  Estrella. 

Alemtejo. 

Cintra. 
Algarre. 
Seville, 
a  Spain. 
Berlin. 

Salxiger  See,  near  Halle/S. 
Biagdeburg. 
Warsaw. 
Prague. 

Laaerberg,  near  Vienna. 
Hongarj. 
Hungary. 
Crete. 

European  shore  of  the  Bos^ 
phorus. 
ABtraohan. 


M.  F.  Lataste  [P.]. 

M.  v.  L.  Seoane  [P.]. 
Dr.  H.  Gadow  [0.1. 
Dr.  H.  Gadow  [0." . 
Dr.  H.  Gadow  TO.' . 
Dr.  H.  Gadow  rO.". 
Dr.  H.  Gadow  fo.' . 


I 


Dr.  H.  Gadow  [CL] 
Dr.  H.  Gadow  [O.J 
M.  y.  L.  Seoane  [P.]. 
M.  F.  Lataste  [P^. 
G.  A.  Boulenger,  Esq. 
[P.].  ^ 

Dr.  W.  Wolterstorff  [P.]. 
Dr.  W.  WolterstorffTP.]. 
Prof.  Wrzeniowski  [P.]. 
Hr.  V.  PritBch  [0.1. 
Dr.  F.  Werner  TP.J. 
Lord  A.  BuBseU  [P.] 


Dr.  Dickson  [P.]. 

St.  Petersburg  Mus.  [P.]. 
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Asia. 


100.   P, 

Kirghiz  S  tap  pea. 

Mowow  Um^ewit 

Tsuhiajkn,  Tarke^tati* 

Su  Pet^rsbutj^  M 

111-114,  J  9, 

leleiiowkav  L^ke  Qokt^ha. 

St.  Fetorsburg  M 

1I5-11(J,  Yg. 

Nuku3j  Amu  Daria. 

St,  Petersiburg  M 

llT'ISa.  cJ,  ?,& 

Giicrmab,  S,W.  of  A»hkabft4. 

Warsaw  Mas.  [E. 

Ttirbftt,  Argh&nLstan. 

Dr*  AitchifiKi  fC' 

V2tl  Larra. 

Iletweea  QuDttti  and  Jfi^hki. 

Dr,  Aitobisou  tO." 

1137-128.  d'9. 

Near  Sarzvwttn,  BalaishistAU- 

a.  E.  Mason,  K^ 

VM  n^r. 

BusjomL 

W.T.Blatifr3M.E 

130.    S. 

Shirfui. 

W.  T,  Blanfk>rd,  K 

131,   d- 

Fflo,  head  of  Perji*ii  Gulf. 

Euphrates  Eip«dj 

132.   5, 

MesopotamiBL 

133.  Yg. 

Ouexiima, 

[P.], 
Mtwtcow  Univeraifc 

136-136.   c^§. 

Dagestan^  Oauowuv, 

EHu^bethpoJ. 

Sl  Petersburg  Mi 

i:i9,   $. 

Lenkoriii]. 

St.  Pcteraburg  Ifc 

140-141.   2, 

Such  urn  Eal^,  Tra.ci#cauca«]&. 

St,  Petersburg  Mi 

142-145.  Yg. 

IjLkt^  Abran,  near  Suchuia  Kale. 

St.  Petenburs  Mi 
C.  0.  Danford,  E« 

I4n.  Ye. 

Albrstan. 

147-1  re  ^2- 

Fetn^r-babtchi,  Aaiatto  ehnre  of 
the  Sea  *if  Marmofj^, 

Dr.  Dickson  [PJ, 

153-154.  d$. 

giDjina, 

155.   9, 

Cyprus. 

Lord  Lilford  [P.  J. 

irni,   J. 

Stfft  of  GjiliW. 

Canon  Tristrtm  ( 
Canou  Triitr&m  f 

157-158.  J. 

Plains  of  PhoeTiitnis. 

I5n.    ?. 
16(J-H51.   J  5. 

MertiJu. 

Canon  Trifltfum 

Dead  Sea. 

Canon  TriMmm    ' 

162.  J. 

JeH^ba. 

Dr.  J.  Anderflotn 

263.  $. 

Dainiwcus. 

Dr.  J.  Ajod^niQii  '\ 

164-1G5.  ?  Ahgr. 

Sinai  tic  Petiinsxila. 

Africa. 

B.C.  Hart,  Esq.] 

im-in7.  ?. 

Tunis. 

Mr.  Frap^r  [0.], 
Mr.  Fnwer  [0.' . 

I6J^.  Y^. 

Suflfii,  Tuuiiin, 

Itl9-17HI,  d'.  2.A 

Conatantiue. 

F.  L.  Sel&t^r,  EAq 

m^m,  d  ^jg. 

Hamman  Rirba,  Algvrtft. 

Dr.  J.  Anderwra  T 

183-185    9. 

Biflkra. 

Dr.  J.  Anderson  r 

186-189.  Uirv^. 

Algeria. 

M.  H6roo  IU*y<>f  t 

m)-un.  2. 

Tangier. 

U.  n.  Vaucber  [C 

105-1^0.  Yg. 

Ca?«bUnca,  Moroceo. 

Senckenb«*rg  Mu«. 

m-my  rf?. 

Madeira. 

Prof.  Lutfci^c  [P.J. 
F.  D.  Qodman.  & 

2()4'2t)7.  J,  ?.^ 

Agones  fintroduced). 

2.  Fornin  tttpica. 

IniKT  metatarsal  -  tubercle  atroog,  compressed^  promlnen 
length  2  to  3  times  In  the  lengtb  of  tbe  inner  toe  measured 
the  tubercle^  nnd  7  to  10  limes  In  tbe  leuglb  of  the  tibia  j 
the  tint bs  are  folded  at  right  angles  to  the  body,  the  e^tremit 
the  tibife  meet  or  remain  narrowly  separated  ;  Cib^a  ihorter  thi 
foot  measured  from  the  outer  m^utar»»]  tubercle*  8kia  smoo 
utith  small  warts ;  glandular  lateral  fold  very  promineatr  as 
nA  or  nurrovrer  than  the  upper  eyelid.     Bright  green ,  brown,  Oi 
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Ab^e^*  uniform  or  spotted  with  black ;  hinder  side  of  thighs 
^MridsoiTiely  mnrbled  with  black,  and  usually  with  more  or  less  of 
bright  jellow  pigment;  vocal  sacs  white  or  feebly  pigmented. 

The^  rttnjje  of  Tariation  of  the  somewhat  complex  assemblage  which 
I  Have  endeavoured  to  define  as  the  typical  form  is  very  great  indeed 
*^(l    forma  «  gradated  series  leading  from  the  form  ridibunda  to 
^^  fortti  teM^ontg. 

I^  tnti^t  confess  that  the  line  drawn  between  the  latter  and  the 

^[>ical  fonn  appears  to  me  arbitrary,  and  that  my  arrangement  is 

*pMi  to  this  criticism,  that  there  is  altogether  a  greater  ainount  of 

ni^erence  between  the  two  extremes  of  the  series  than  there  is 

y^twe^n  the  extreme  in  the  lessona  direction  and  the  form  lessona 

*^*Hf.     The  true  typical  R.  esculentOy  as  figured  by  Rosel,  is  pretty 

^^\i  In  the  middle  oi'  the  series :  the  extreme  specimens  with  small 

^^^i^T  metatari ftl  tubercle  are  from  France,  Corsica,  and  Italy  ;  whilst 

^tv?  opposite  extreme  obtains  in  the  specimens  from  Basle  and  Vienna. 

MeasuremetUs. 

1.  2.  3.  4.  5. 

d .    St,  Mala    73  33  35  8^  3J 

S.           „         72  34  38  10  4 

tf-    Paris 69  35  38           9  4 

S-        „     84  38  40  10  4 

d .     Brasselfl. 54  28  32           8  3^ 

S,          „      66  33  37  10  4 

d.    Basle 61  27  31           7  3^ 

tS.       „     .^^    56  26  31           7  3i 

S.       „     67  31  35           8  4 

p.        ,,     63  29  32           8  4 

cf  *     Geneva, 61  31  34           8i  8J 

^  •          „       51  2.)  28           6  3 

^  ^           „       78  39  40  10  4i 

^  -           „ 70  36  37           9i  4 

^  -       Copenhagen 68  30  35           8jJ  4 

cT  -  n           ....  63  28  32           7  34 

^  •        Lollaud 85  35  38           9  5*" 

S?*               „       80  36  43  10  4J 

Ef  •          Berlin    68  32  37           9  4 

5-              „        86  35  59  10  5 

i                      S-         TT^raaw. 87  42  46  11|  5^ 

I                     5-                ,, 80  37  40  10  6 

m                     ^'  I^eiieledl  Uke  . .  81  43  46  13  5 

\                    S*  „             ..  80  40  45  13  5 

■  ^  -         A'ieuna 64  30  33           8  4 

m                   ?*               „       50  24  26           7  3| 

■  ^  •         ^ice 54  27  30           7i  3 

■  5-  » 80         41         43         12         4 

■  <J-        HiyoU    ,, 65         32         35  9         4 

■  ^'  „        66         32^      35  9         4 
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MeamtremenU  (coQtihued)* 

1.  2.  3.  4. 

$.     Verona . ...      81  41  43  12 

J,     Florence 73  36  37  J0 

?.           „          65  31  33  9 

$,     Pisa  ..  , BO  35  37  9 J 

cf .     Naples 65  34  36  9 

$*         „       ........      m  28  :il  8 

cT  *     Corsica 65  32  35  9i 

?.          „       ,. 77  36  38  10 


3-10.   d.S.ligr. 
n-12.  dT! 
li>-24,  J*. 

32^%i.  Hgr. 


List  of  the  Spetimens. 

FoiUden,  Norfolk  (Introduced). 

Near  St.  Mala. 

Faria. 
Arj^nton,  Indrfi^ 

Bruascla. 

Mondorf,  Luiembui^* 

Baalo. 

Zoflugeu,  Aargau. 

Mt.  Sal  eve,  Gi*Tieva. 

Stakrnberger  See,  Muni<*h. 

HiLnovi*r* 

Berlin. 


79-83. 
84-89, 

94-DtL 

fJO-100. 
101.  9 
102-1  t>Lcf,?,&3rg, 

ioi*-no.  je. 
ui-na.  9- 

114-115,11(1-117, 

iis-ua  ^,2^ 

Tg-i  &  Iftrrw. 
120-12G.    ^, 


Coppnljageu. 
Lolbrid. 

lrl*>ftt.'aii*f. 

Neuiiicdl  Lokat  Hungarj. 

Prftter,  Tienna, 

Niea. 

Mouth  of  E.  Tar. 

Verona. 

HiTdi,  ProT.  Verona* 

Oaicinaro,  ProT.  Verona, 

Meetre,  PrOT.  Venjee, 

Bologfia. 


127*128.  ^  5 
129-US2.  cJi 
133-135.  J  5 

136.  9. 

137.  (J, 


$ ,    Floreausei 

Naplei^ 
Co»ica. 
OorsifMi, 
Corbo,  CkM^CK. 


W.     Atnhurat     A 

6.  A.  Bou]e*nger^  K 

O.  A.  Boiileng«r,  E 
M,  R.  F&rAtre  [E. 
G.  A.  Bo  ul  linger,  1 
G.  A.  Boulpnger,  1 

Q-.  A.  Boulecger,  B 
Dr.  P.  Sfiiller  [P. 
Dr.  P.  Mullerrp; 
Dr.  P.  MullertF. 
Dr,  W.  WdUtrsto 
Dr.  J,  E.  Grmj  {P 
G.  A.Bo\][^ger,  H 


Prof,  O-  R  Liitkei 
Prot  G  F-  Liittei 
Prof.  Wrioniowair 
Moscow  UniToriit 
Dr.  F.  Wemer  [E^ 
Dr.  F.  Werner  [E, 
Dr.  J.  d«  licdrfaga 
Dr.  J.  de  Bedriag]] 
M.  E.  de  Eettfi  f  F 
M.E.  deBetta  'P 
M,  E.  de  Bdtt9  J  P 
M,  E.  de  Bet^4 


Prof.  J.  J.  BiaOiOoi 


FloMuoe  Muaeutn 

Floreaoe  Miueum 
Dr.  F.  8.  Monticel 
Dr.  J,  de  Bedriekga 
BL  A,  DoU(ii»  [P]; 
FlofCDC«  Miuwuiii 


3.  Var,  L£sso!Vjtt. 

Inoer metatarsal  tubercle  very  itrong,  compressed,  hard,  cTe» 
ita  depth  about  half  its  length,  which  b  1  j  to  2  ticnes  in  the 
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of  tbe  inner  toe»  and  5  to  8  times  in  the  length  of  the  ti!>ia ;  when 
the  limbs  are  folded  at  right  angles  to  the  body,  the  extremities  of 
the  tibiae  sometimes  meet,  but  usually  fail  to  meet ;  tibia  considerably 
iborter  than  the  foot  measured  from  the  outer  metatarsal  tubercle. 
Sldn  smooth  or  with  small  warts  ;  glandular  lateral  fold  very  pro- 
minent, narrower  than  the  upper  eyelid.  Bright  green  or  brown 
iboTe,  the  dark  markings  sometimes  forminjz:  longitudinal  bands ; 
hinder  side  of  thighs  handsomely  marbled  with  black  on  a  bright 
fellow  or  orange  ground;  Tocal  sacs  not  or  hut  very  slightly 
pigmented. 

Measurements, 

1.  2.  3.  4.  5. 

5 .  Fouhnirc 51  23  28  6  3i 

?.           „         67  28  33  7*  4J 

6.  StowBedon 64  25  34  ?}  5 

2.           „           ....  78  30  39  9  6 

6.    HUden 49  23  28  5*  Si 

$.       „        58  25  30  6|  4 

d.    Offenhach 53  24  28  6  3| 

?.           „         55  24  28  6i  3 

?.    CroUwits 55  24  28  7  4 

6 .    Piedmont 48  23  27  6  3^ 

S 73  31  37  8  5 

?.          „         68  31  34  8  4 

$.           , 54  2.i  29  6  3 

$.    MalU    70  32  36  9i  5 

List  of  the  Speeimena, 
1-8,4-6.   <J,  $,    Foulmire Fen,  Cambridgeshire.    W.  Yarrell,  Eeq.  [P.]. 

M2.  13.    <J,  5,  Stow  Bedon,  Norfolk.  Lord  WaWngham  [P.]. 

hgr.,  k  yg. 

14-ia  Yg.  Stow  Bedon.  G.  E.  Mmaon,  E»q.  [P.]. 

19-22.  cJ  2 .  Hilden,  near  Duaeldorf.  W.  F.  Kirby,  Esq.  [P.]. 

2^38.<J.2.&hgr.  Offenbach.  Dr.  J.  de  Bedriaga  [P.]. 

2*  2-  CroUwitf,  near  Halle.  Dr.  W.  Wolterstorff  [P.]. 

®-57.  c^,  2 .  hgr.,  Piedmont.  Prot  L.  Camerano  [P.]. 

88.2.  Malta.  Zoological  Society  [P.]. 

4.  Var.  NioaoMACULATA. 

Inner  metatarsal  tubercle  very  strong,  compressed,  hard,  crescentic, 
its  depth  about  half  its  length,  which  is  1  to  1 1  times  in  the  length 
of  the  inner  toe,  and  5  to  8  times  in  t!ie  length  of  the  tibia  ;  when 
the  limbs  are  folded  at  right  angles  to  the  body,  the  extremities  of 
tbe  tibisB  meet ;  tibia  considerably  shorter  than  the  foot  measured 
(torn  the  outer  metatarsal  tubercle.  Interrupted  narrow  glandular 
folds  along  the  back,  in  addition  to  the  dorso-lateral,  which  are 
wetl-niarked  and  narrower  than  the  upper  eyelid.  Green  or  brown 
•bore,  the  black  markings  often  forming  longitudinal  bands ;  hinder 
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side  of  thighfl  handsomely  murbled  with  black  on  a  yellow  | 
Bometimes  a  ligbt  line  mnniog  alottg  the  inner  upper  aidt 
tibia;  vocal  mcs  more  or  leaa  piguicnledk 


1.  2.  3. 

9  ^     Genaan H5  38  44 

d .     Japan 70  35  40 

d^  „        ........  65  35  39 

?  ■         * SO  40  46 

2^        ,.        75  38  42 

d  ^  Central  Japan    , ,  54  23  28 

9^  „              .,53  21  25 

d  ^     Loo  Choo  . . 63  32  37 

c^.     Chefoo 58  27  31 

?-         M        ^ 65  3J  36 

? .     Shanghai   fifi  33  38 

5  ^     Kiu-Kiang     83  38  43 

J.     Ningpo 55  27  31 

9  *          »        ^ 70  34  38 


9 
8 
8 
10 
Q 
6 
6 

n 
H 

7 
8 
8 
6 
7 


1-2.  Hgr. 

3.  9. 

4.  S- 

5.  2. 

n-17.  d.j.ijg. 

18.  2. 

19.  d' 

20.  ,J. 

21-28.  c?,9,hgr„ 

2^1-34,  35-37,  38- 
39.  c?.2.&hgr. 

43^4,  45.  J,  2, 
40-48.  T^. 


Lw^  of  the  Speeimgns* 
S.  slope  of  Kttlngham  Mt;«<,  K, 

Brouj^blon  Bay,  Corca. 

G«Q£nii,  Corea. 

Japan. 

Jdpnn. 

CE?i^tral  Japan, 

Tokohttraa. 

llnkoiie  Late,  Japati, 

Great  Loo  Giioo  Ij»laad. 

CliPfoo, 

Shiiugbiii. 


G.  E.  Mn^n,  Eiq 

J.  H.  Ij&Bch,  Ei^. 
J.  H.  Leecb,  E«q, 
lejdan  Mtiaeum. 
Dr.  J.  JnddTtttia  I 
Dr,  J.  Anderinn  f 
Dr.  J,  Anderaon  [ 
O.  E.  llAs<m,  Eaq 
R.  Swinhoe^  Esq,  | 

B.  Sfrmfaoe^  Hiq. 

Brroiiutaim  nc^rth  of  Xl*i-Kiai^.    A.  E.  Prott,  Kaq^ 

Obufiau, 

^j^gpt>-  H.  Bwiuhoe,  Btq.  | 


Bangkok,  Siam, 


G.  E.  Mftfion,  Eiq, 


2,  Notes  on  some  Ungulate  Mammala. 
By  Oldfikljq  Thomas,  F-2,S. 

[KeceiTcd  May  38,  I89h] 

The  following  notea  have  been  put  together  during  tlie  jirepj 
of  a  list  of  the  Bpecimenst  of  Ungtikta  in  the  British  M 
Collection,  and  it  is  huped  they  may  lidp  to  clear  up  some 
difficulties  iu  the  ayatematic  arrangement  of  the*«  animals. 
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1.  The  Cheyrotains. 

The  species  of  TragvJus  appear  to  be  rather  less  in  number  than 
WIS  admitted  by  Prof.  Milne-Edwards  in  his  monograph  of  the 
group  ^  as  T.  kanehil  does  not  seem  to  be  separable  from  T.javanicus, 
The  authors'  names  also  used  by  Prof.  Milne-Edwards  want  some 
reTidon,  as  in  two  out  of  the  four  species  the  first  mention  of  the 
animal  was  unaccompanied  by  a  Latin  binomial  name.  The  following 
svnopsis  shows  briefly  the  characters,  ranges,  and  proper  names  of 
the  four  species  which  deserve  recognition  : — 

A.  Bodf  not  spotted  with  white.    Skin  between  rami 

of  lower  jaw  naked,  glandular.    Malayan, 
a.  Dark  smoky-my,  Solly  greyish  white  without 
mfouB  or  fiuTOUB  edging. 
aK  Size  Urge*  bind  foot  with  hoofs  140-150  millim. 
Hob.  S.'^^naaeerim,  Malay  Peninsula,  Sumatra, 

and  Borneo 1.  T.  nopw,  F.  Ouv.* 

h.  Rufous,  at  least  on  sides  and  along  edges  of  belly. 
b^.  Bright  rufous  abore ;  back  of  neck  not  darker 
than  the  rest  of  the  upper  surface.    Size 
medium  ;  hind  foot  about  130  millim. 

Hob.  "  Sunda  Islands  **  {Milne-Edtoards)  2.  71  Stanley  anus,  Gr. 

c^.  Greyish  above,  brightening  to  rufous  on  sides. 

A  darker  line,  sometimes  nearly  black,  along 

nape  of  neok.    Size  small ;  hind  foot  1 10-- 

125  millim. 

Hah,  Gamboja,  Cochin  China,  S.  Tenasserim, 

Malay  Peninsula,  Sumatra,  Borneo,  and 

Jara    3.  T.  javanicm^  QtmeX. 

B.  Body  spotted  with  white.    Chin  and  throat  all 

e<|ually  hairy. 
c.  Sue  medium ;  hind  foot  about  130-135  millim. 
i/od.  India  and  Ceylon    4.  T,  menUnna^  "Rnl. 

The  West-African  Chevrotain,  **  Hyomoschua^^  aquaticus,  O^.,  is, 
w  stated  by  Pomel,  Butimeyer,  and  others  ^y  certainly  congeneric  with 
the  fossil  Darcatherium  naui,  Kaup,  described  in  1 836,  nine  years 
before  Gray  formed  the  genus  Hyomoschua.  The  animal  will  there- 
fore have  to  stand  as  Dorcaiherium  aquaticum, 

2.  Llamas  and  Alpaca. 

It  is  clear  that  the  generic  name  of  this  group  must  be  Lama 
and  not  AtJCHENLi,  as  Cuvier,  the  founder  of  the  former  name,  had 
DO  more  power  to  withdraw  it  than  any  other  author.  The  earlier 
references  to  the  two  names  are  as  follows  : — 

Zama,  G.  Cuv.  Anat.  Comp.  i.  Tabl.  gdn.    1800;  Desm.   N. 

Diet.  d*H.  N.  (1)  xxiv.  Tabl.   p.  31.   1804:  G.  Fisch. 

Zfiognosia,  iii.  p.  3.51  (1814). 
Lacma,  Tiedem.  Zool.  i.  p.  420  (1808). 
Juchenia,  111.   Prod.  S.  N.   p.  103  (1811);  G.  Cuv.  R.  A.  i. 

p.  25(1817). 

Many  suggestions  hare  been  made  as  to  the  true  relatiouijhip  that 

'  Ann.  Sol  Nat  (5)  u.  p.  49  (1864). 

*  Tbe  references  to  these  names  are  all  given  in  Prof,  Milne- Edwards's  paper. 

'  For  references,  sec  Lydekker,  Cat.  Foss.  Mamm.  B.  M.  ii.  p.  1 J3  (1885), 
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the  Mrild  and  dameMlc  forms  of  Lam^i  bear  to  each  other,  t^ 
generally  n^ceived  '*iew  *  being  that  tht  large  bnrdeo^beariog 
{Lunm  gfama^  Linn.)  is  the  domestic  race  of  the  larg^e  wild 
the  IlnHtineo  (Lama  huanachuSj  MoK^),  and  that  the  smiiilc 
bettring  Alpaca  {Lama  pocos^  L.)  bears  a  similar  relation shij 
Yiou^na  {Lama  vicugna^  MoK  ^). 

After  a  careful  study  of  the  external  chaTacteri,  a  kill  Is,  an 
of  all  the  tour  forms,  I  have  come  to  the  conclnsion  thatthit 
Hitn  is  untenable  in  one  respect,  namelv  as  to  the  origin 
Alpncn,  which  appears  really  to  be,  like  the  Llama,  a  deseeti 
the  ^Vild  Huanaco  \  Its  size,  although  less  than  that  of  the 
is  far  ^rf'aJer  than  that  of  the  Vicugnas  its  ikull  and  teeth 
afjree  with  those  of  the  former,  and  the  naked  pHtohpS  on  t 
so  distinctive  of  the  Huanaco  as  compared  with  the  Vicugna,  « 
oftrn^  although  not  always,  preseur,  the  exceptioiiH  bein^ 
e3[|dHinnble  in  the  case  of  hu  animal  br^d  and  selected  for  gen 
poiely  with  an  eye  to  the  thickness  and  extent  of  its  furry  e 
The  occasional  growth  of  the  fur  over  the  patches  is  not  t 
to  be  wondered  at. 

The  pruhabilitiea  also  are  much  in  favour  of  the  Perumni 
dnmoslicated  one  wild  species  otdy  rather  than  two,  and 
having  gradually  developed  two  races  out  of  it,  the  one  large 
hnd  suitable  for  the  carriage  of  burdens,  and  the  other  sn: 
size  but  exceptional  in  its  capacity  for  producing  a  quantity  c 
wooh 

As  to  the  nomenclature  of  the  different  races,  it  tnay  be 
that  Rs  the  Llanm,  Alpaca »»nd  Huanaco  are  all  looked  upan 
cally  as  one  sfieeies,  the  earliest  name  for  any  of  them  {Cumetm 
Ij/)  should  be  used  for  that  sfiecies  as  a  whole,  IiappearSt  1 
to  be  iij finitely  hetter  that  iik  this,  as  in  otlier  similar  ci 
original  name  should  he  Ufed  for  the  domesiiic  race,  to  whic 
originality  given,  whether  the  wild  race  of  the  eame  jiprcicfl 
wards  discovered  with  certainty  or  not.  Thus  Capra  hire% 
[l7Vt8)j  antedates  C.  ^ffogrtig,  Gmel.  (iJ^V)*  hut  it  would  c 
source  of  confusion,  wit) ion t  any  benefit^  were  the  Luiiiei 
applied  to  the  genuine  W'lid  Goat. 

On  this  principle  therefore  the  different  membera  of  ifai 
group  should  be  : — 


*  Vide  Bur meiiil  er.  Re  pu  hi.  Afgen  t.  iii .  pp,  457-6  ( 1 879) ;  mad  Flowv 
Urit.  {9)  liv,  p.  T'^iimiy 

=■  Sagir,  S.  N.  Chili,  ed.  1,  p.  317  (1782), 

*  This  conclusion  had  been  (with  mj  entire  knowledge  and  eatifieiil 
in  Mc*irin.  Flower  and  LyHi^kkpr  e  r^wnt  work  on  the  Msmmalia  (ji 
think  i?  betU*r,  however,  Htill  to  publish  tJi&  note*  that  I  had  prerioua 
on  the  uiibjp^^t,  n»  giving  I  he  Tcaeionj^  for  an  opinion  wikicb  I  ]im  f^Xm 
confirmed  by  two  tfurb  able  ntjtlioriiii?s.  TUt^  same  Tiew  wiis  alto 
(with  B  query)  by  SundHTall  (K.  W.  Ak.  lUndh  1Mb,  p.  292) ;  but 
not  eren  ^een  &  itpecimeu  of  tb?  Alpaes^  hi  I  iii|;gi*etioii  luuat  be  f 
» luakj  »hoiL 
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1.  Lama  huanachus,  Mol.    The  Huanaco. 

Domestic  races  of  1  :— 

a.  L,  glawm,  L.    The  Llama. 

b.  L.  pacosy  L.    The  Alpaca. 

2.  L.  VICUGNA,  Mol.    The  Vicugna. 

3.  The  Bush-bucks  {Tragelaphus). 

The  larger  species  of  this  genus  were  worked  out  hy  Sir  Victor 
Brooke^  in  1871,  and  the  only  alteration  which  further  material 
renders  necessary  in  his  account  is  that  all  the  specimens  from 
W.  Africa,  considered  by  him  to  belong  to  T,  spekei,  Scl.,  are  really 
referable  to  T.  gratus^  Scl. 

This  well-marked  species,  described  from  a  female  skin  in  1 880  % 
nine  years  after  Brooke's  paper,  was  really  represented  then  by 
severdi  skulls  and  horns  in  the  Museum  collection,  viz.  the  speci- 
mens referred  to  by  him  under  T.  8pekei  as  b,  «?,  and  e  in  his  "  List 
of  specimens  examined."  The  skin  e^  however,  was  in  so  bad  a 
condition  that  the  colour-characters  did  not  give  rise  to  a  suspicion 
of  specific  distinction,  and  without  such  a  suspicion  the  horns  would 
be  not  unnaturally  looked  upon  as,  and  com))ared  with,  immature 
horns  of  T.  spekei.  Knowing,  however,  the  species  T.  grains  from 
Mr.  Sclater's  excellent  figures,  one  may  always  readily  distinguish 
the  horns  by  their  shortness,  stoutness,  and  less  amount  of  curve, 
the  extra  twist  found  in  T.  spekei,  which  approximates  that  species 
80  much  to  Strepsiceras,  being  never  found  in  the  oldest  examples 
of  T.  gratus.  This  is  well  seen  on  a  comparison  of  Brooke's  figure 
of  T.  spekei  (i.  c.  p.  486)  with  that  given  by  Sclater  (P.  Z.  S.  1883, 
p.  36)  of  the  head  of  the  fine  Gaboon  specimen  of  T.  grains  now  in 
the  British  Museum. 

The  revised  ranges  of  the  four  large  species  appear  therefore  to  be 
as  follows : — 

1.  T.  BURYCEROS,  Og. 

Hab,  W.  Africa.  Liberia  (BUiiiko/er) ;  Fantee  (Mus.  Brii.)  ; 
Ashkankoloo  Mountains,  Gaboon  {Du  Chailluy  Mus,  Brit,). 

2.  T.  ANGASi,  Angas  *. 

Hab,  S.E.  Africa.  Pongola  River,  Zululand  (Eastwood,  Mus. 
Brit.);  Maputa  River  {Proud/oot,  Mus.  Brit.);  St.  Lucia  Bay 
{Angas ;  Fellowes,  Mus.  Brit.). 

3.  T,  GRATUS,  Scl. 

Hab.  West  Africa..  Kokki,  Cameroons  (Allen,  Mus,  Brit,); 
Gaboon  (Du  Chaillu  et  al.^  Mus.  Brit.,  Mus.  Paris). 

>  P.  Z.  8. 1871.  p.  482. 

*  P.  Z.  8. 1880,  p.  452. 

'  Qny  never  published  anj  deecription  of  this  species,  and  therefore  Mr. 
G.  French  Angas  s  account  (P.  ZL  S.  1^48.  p.  89)  must  be  taken  as  the  original 
description.  The  species  was  named  after  Mr.  G.  Fife  Angas,  the  father  of 
Mr.  O.  French  Angas,  C.M.Z.S. 
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4.  T.  8PEKEI,  ScL 

Bab.  Centnd  and  South-central  Africa.  Karagweh,  W.  of  Victoria 
Nyanza  (Speke,  Mus,  Brit.) ;  Chobe  River,  Upper  Zambesi  (Sehus 
and  Chapman^  Mu8.  Brii.) ;  Lake  Ngami  {Green,  Mua.  Brit, ; 
(kweU,/de  Brooke). 

The  characto^  and  ranges  of  these  larger  species  maj  now  help 
us  in  the  far  more  difficult  task  of  the  proper  systematic  arrangement 
of  the  smaller  forms,  Tragelaphus  scriptus  and  its  allies.  In  the 
larger  Bosh-bucks  the  four  species  are  separated  not  onlj  by  colour, 
number  of  spots,  stripes,  &c.,  but  also  by  definite  structural  cha- 
racters, such  as  the  length  of  the  hoofs,  the  presence  or  absence  of 
tufts  of  hair  on  the  body,  and  the  form  of  the  horns  ;  while  in  the 
smaller  ones  these  characters  are  practically  all  identioftl.  So  far  as 
I  can  discover,  it  is  impossible  to  distinguish  the  horns  of  the  West- 
African  T.  9criptu8  from  those  of  the  Abyssinian  T.  deeula  or  the  Cape 
r.  sylraticus ;  the  hoofs  are  of  the  same  length  in  all,  and  the  quality 
and  distribution  of  the  fur  shows  but  httle  variation.  It  would 
appear,  then,  that  all  the  smaller  Bush-bucks  should  be  united  as  oue 
species,  but  that  within  this  species  four  subspecies  should  be  recog- 
nized, these  subspecies  being  practically  based  on  colour  alone. 
T.  deeula  alone  is  rather  more  distinct  than  the  rest  and  might  by 
some  authors  be  kept  specifically  separate,  but  more  nuitcrial  from 
intermediate  localities  is  needed  before  this  point  can  be  satisfactorily 
settled,  and  in  the  meantime  it  seems  better  to  range  it  with  T.  scriptuM 
rather  than  to  erect  it  into  a  sixth  species  of  the  genus,  with,  at  the 
best,  characters  so  very  much  less  in  degree  than  those  that  separate 
the  other  five. 

The  synonymy  and  characters  of  the  subspecies  of  T.  $eriptuM  may 
be  briefly  given  as  follows  : — 

5.  T.  8CRIPTUS,  Pall. 

a.  T.  8CRIPTU8  DECULA,  Riipp. 

AntUope  deeula,  Riipp.  N.  Wirb.  Abyss,  p.  1 1,  pl.iv.  (1835). 

Form  shorter  and  stouter  than  in  other  subspecies.  General  colour 
more  yellowish  than  rufous.  Transverse  bands  nearly  obsolete,  but 
oue  high  lateral  longitudinal  one  present,  sometimes  broken  into 
spots ;  haunches  only  spotted ;  dorsal  line  dark  in  both  sexes. 
Chest  and  belly  little  darker  than  back. 

Hmb.  Abyssinia.  Salam  River,  Upper  Atbara  (Mus.  Brii.); 
Lake  Dembea  {RUppell). 

k.  T.  SCRIPTUS  TYPICUS,  Pall. 

Amtilope  eeriptOy  Pall.  Misc.  Zool.  p.  8  (1766)  (ex  Buf.). 
A.  pkalerata.E.  Sm.,  Grifl'.  Cuv.  An.  K.  iv.  p.  275  (1827). 
Colour  bright  rufous,  brilliantly  marked  all  over  the  body  with 
nuufterous  white  spots  and  both  longitudinal  and  transverse  stripes. 
IK^nml  band  white  in  adult  males.     Chest  with  a  blackish  mane. 

Hmb^  West,  Central,  and  South-central  Africa,  covering  very 
much  the  combined  ranges  of  T.  gratus  and  T.  epekei.     Senegid 
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(Adan$oH)i   Gambia  {Whitfield,  Kendall) ;   Fantee    (Mus.  Brit.); 
Uganda  {Speke)  ;  Chobe  River,  Upper  Zambesi  (Selaui). 

c.  T.  8CRIPTU8  ROUALETNI,  Gord.-Cumm. 

Antilopus  roualeynei^  Gord.-Gamm.,  Hunter's  Life  S.  Afr. 
ii.  p.  168  (1850). 

Dark  brown  in  tbe  males,  tbe  transverse  stripes  reduced  to  two  or 
three  very  obscure  ones  on  the  posterior  part  of  the  body,  and  even 
these  sometimes  absent  in  the  oldest  males,  at  least  on  the  Limpopo. 
Spotting  variable,  generally  less  than  in  T,  scriptus  and  more  than 
in  r.  fylvaticus. 

Hab.  East  Africa  from  British  East  Africa  to  the  Limpopo. 
Manda  Island  off  Witu  (Kirk) ;  Mombasa  (Kirk) ;  Lower  Zambesi, 
east  of  the  Victoria  Falls  (Selovs) ;  Limpopo  (Gordon-Cumming). 

Mr.  Selous  ^  considers  the  typical  roualeyniy  that  found  on  the 
Limpopo,  to  be  a  slightly  different  form  from  that  found  on  the 
Zambesi  and  the  East  Coast  further  northwards,  and  it  is  by  no  means 
impossible  that  the  latter  will  hereafter  be  found  to  require  varietal 
separation  from  roualeyni* 

d.  T.  8CRIFTU8  SYLYATICU8,  Sparrm. 

Antilope  syhaiicusy  Sparrm.  Act.  Holm.  iii.  p.  197*  pi.  vii. 
(1780). 
Dark  brown,  with  no  transverse  stripes  in  adult  or  young,  and  the 
spots  reduced  to  quite  a  few  indistinct  ones  on  the  haunches. 
Hab.  Cape  Colony. 

4.  The  Dwarf  Antelopes  (Nanotragus  and  Oreotragu$). 
The  conclusions  come  to  by  Sir  Victor  Brooke  in  his  paper  on  the 
Royal  Antelope  ^  are  confirmed  in  most  respects  by  the  additional 
materials  now  available,  and  especially  I  can  heartily  endorse  his 
fusion  of  the  so-called  genera  Calo tragus^  Scopophorus,  and  Neso- 
tragui  with  the  earlier  described  Nanotragus.  Apparently,  however, 
the  genus  Nanotrague  need  not  be  spht  up  into  subgenera  at  all, 
if  we  remove  from  it  tbe  Klipspringer,  tbe  type  of  *'  Oreotragua^^ 
which  Sir  Victor  has  also  included  in  Nanotragus,  but  which  seems 
certainly  to  be  worthy  of  separate  generic  rank.  Thus  it  may  be 
readily  distinguished  by  its  very  differently  shaped  skull,  its  peculiar 
thick  brittle  hairs,  and  more  especially  by  the  shape  of  its  hoofs,  all 
tbe  other  species  agreeing  precisely  among  themselves  and  differing 
from  it  in  these  three  characters.  Its  specific  name  should  of  course 
be  Oreotragus  saltator,  and  not  saltatrixy  the  latter  form  being 
merdy  the  feminine  term  appUed  to  it  when  it  was  placed  in 
•  Antilope  **  by  Boddaert.  The  other  Dwarf  Antelopes  appear  to 
form  a  group  so  natural  as  to  be  all  probably  pUced  in  the  restricted 
genus  Nanotragus. 

»  P.  Z.  8.  1881,  p.  752.  *  Hunter's  Wanderings  in  Africa/  p,  208  (1881).  I 
miut  acknowledge  my  extreme  indebtedness  to  this  meet  valaable  paper,  wliich 
eoDtahifl  an  exeellent  account  of  the  Chobe,  ZambeBi,  Limpopo,  and  Okpe  Bush- 
tucks,  drawn  up  from  obeerrations  of  many  fresh  specimens  of  both  sexes  and 
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3.  On  a  Collection  of  Marine  Shells  from  Aden^  with  some 
Remarks  upon  the  Relationship  of  the  Molluscan 
Fauna  of  the  Red  Sea  and  the  Mediterranean.  By 
Edgar  A.  Smith,  F.Z.S. 

[BeoeiTed  June  10, 1891.] 
(PUte  XXXIII.) 

The  specimens  hereafter  catalogued  were  collected  at  Aden  between 
tide-marks  or  at  low  water  by  Major  J.  W.  Yerbury,  B.A.,  and  the 
Rev.  A.  W.  Baynham.  To  the  former  the  British  Museum  is  indebted 
for  a  very  valuable  series  of  555  specimens,  and  from  the  latter  it 
received  160  specimens.  Nearly  all  are  in  excellent  condition,  and 
much  praise  is  due  to  these  gentlemen  for  devoting  so  much  time 
and  trouble  to  their  cleaning  and  preservation.  No  complete  list  of 
the  Mollusca  of  this  particular  spot  has  yet  appeared,  and  it  is  as 
a  contribution  to  such  a  Catalogue  that  I  venture  to  publish  the 
following.  Many  species  have  already  been  quoted  from  Aden,  but 
to  have  searched  through  the  vast  mass  of  Conchological  literature 
which  exists,  in  order  to  get  together  a  complete  list  of  the  fauna, 
would  have  occupied  more  time  than  could  at  present  be  spared. 

Dr.  F.  Jousseaume,  in  the  '  M^moires  de  la  Soci^te  Zooiogique  de 
France'  for  1888,  has  enumerated  the  species  collected  in  the  Red 
Sea  and  Gulf  of  Aden  by  Dr.  Faurot  in  1885,  and  among  the  species 
quoted  are  a  number  (about  26)  from  Aden  itself.  Another  list  of 
106  species  from  this  locality  was  given  by  G.  Caramagna  in  the 
'  BoUettino  della  Societi  Malacologica  Italiana,'  vol.  xiii.  18H8. 

Some  of  the  species  mentioned  in  these  Catalogues  were  not  met 
with  by  Major  Yerbury  or  Mr.  Bayuliam,  and  these  I  have  given  in 
a  supplemental  list  at  the  end  of  this  paper.  The  species  quoted  from 
the  present  collection  which  also  appear  in  the  works  of  Jousseaume 
and  Caramagna  are  indicated  by  the  locality  Aden  being  inserted  in 
the  distribution,  with  the  names  of  one  or  both  of  these  writers 
appended. 

The  fauna  of  the  Red  Sea  is  essentially  tropical,  and  forms  the 
north-west  limit  of  the  Indo-Pacific  fauna.  The  great  mass  of  the 
species  found  at  Aden  have  been  met  with  at  various  places  further 
up  the  Red  Sea,  and  many  of  them  occur  even  at  the  northern  end, 
in  the  Gulfs  of  Suez  and  Akaba ;  the  majority  also  have  a  wide 
distribution  over  the  Indian  and  Pacific  Region. 

I  have  not  thought  it  necessary  to  give  references  to  all  the  species, 
most  of  which  are  well  known ;  but  it  is  to  be  understood  that 
they  are  recognized  as  determined  in  the  Monographic  works  of 
Reeve,  Sowerby,  and  Kiister,  viz.  the  '  Conchologia  Iconics,'  the 
*  Thesaurus  Conchy  liorum,'  and  the  *  Conchy  lien-Cabinet,'  ed.  2. 

Notes  respecting  the  identification  of  certain  specit-s  have  been 
inserted  when  any  doubt  has  existed,  and  it  is  trusted  some  of  these 
observations  may  be  useful,  as,  in  many  cases,  they  are  based  upon 
comparison  of  the  types.     The  present  paper  may  also  be  of  some 
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Rae  to  those  who  possess  shells  from  this  locality  and  are  desirous  of 
identifying  them. 

Before  concluding  these  prefatory  remnrks  I  have  someohserrations 
to  make  respecting  the  list  of  species  which,  according  to  Mr.  Cooke, 
are  "  common  to  the  Mediterranean  and  the  Red  Sea  "  ^.  Examples 
of  the  seven  teen  species  he  enumerates  were  collected  in  the  Gulf  of 
Suez  hy  the  late  Robert  Mac  Andrew  in  the  early  part  of  the  year 
1869,  some  months  before  the  opening  of  the  Canal.  It  is  important 
to  note  this  as  showing  that  their  establishment  in  the  Red  Sea  was 
not  of  recent  date.  Before  expressing  any  opinion  with  regard  to 
the  accoracy  of  some  of  Mr.  Cooke's  identifications,  it  was  necessary 
for  me  to  study  the  specimens  themselves,  and  consequently  [ 
applied  to  Dr.  Sharp  of  the  Cambridge  Museum,  where  the  Mac- 
Andrew  collection  is  preserved,  and  I  have  to  acknowledge  his 
kindness  in  forwarding  all  tlie  specimens  I  required,  and  I  have 
also  to  thank  Mr.  Cooke  for  kindly  looking  them  out  for 
transmissiou. 

The  following  is  the  result  of  my  examination  : — 

1.  CERrrHitJM  (Pirenrlla)  biammillatxjm,  Risso. 
(=  eaillaudi,  Vot  Sc  Mich.) 

Nearly  all  the  Suez  specimens,  which  may  be  referred  to  a  strongly 
marked  variety  of  this  species,  liave  a  peculiar  facies.  They  have 
two  distinct  rows  of  granules  on  the  upper  whorls,  whereas  in 
Mediterranean  specimens  there  are  mostly  three  or  more,  and  in 
these  the  granules  are  smaller  than  in  the  Red-Sea  specimens.  In 
the  Museum  we  have  three  specimens  from  Bombay  ^  which  are 
more  like  the  Mediterranean  form  than  that  from  Suez. 

In  discussing  the  marine  fauna  of  any  particular  sea,  it  is  hardly 
correct  to  include  the  genera  Cerithidea  and  Leuconia,  the  former  an 
estuarine  form  and  the  latter  an  amphibious  Pulmonate.  Now  the 
distribution  of  some  of  these  estuarine  species  is  most  remarkable, 
and  so  unaccountable,  that  I  think  the  occurrence  of  two  forms  in 
some  parts  of  the  Mediterranean  and  the  Bed  Sea  hardly  bears 
upon  the  subject  of  distribution  in  question.  An  instance  of  this 
unaccountable  distribution  has  lately  come  to  my  notice  which  may 
fittingly  be  recorded  here  :  I  refer  to  Neritina  crepidularia.  This 
unmistakable  species  is  known  from  the  mouth  of  the  Ganges,  from 
Pondicherry,  Tranquebar,  Ceylon,  Mergui,  Singapore,  the  Dutch 
Indian  Islands,  Philippines,  Japan,  Persian  Gulf,  and  lastly  from  the 
Gold  Coast,  West  Africa,  where  living  specimens  were  collected  by 
Mr.  R.  Austen  Freeman  and  presented  to  the  Britbh  Museum. 

2.  Emarginula  klongata,  Costa. 

The  specimen  kindly  sent  me  for  inspection  I  certainly  consider 
distinct  from  the  above  species.  It  bears  a  close  resemblance  to  it 
in  general  appearance,  and  without  close  examination  one  would  not 

^  Ann.  Mag.  Nat  Hist.  1886,  vol.  xriii.  p.  394. 

*  CeritAidea  homhayana,  Sowerby,  Ck>n.  loon.  sp.  24.  Badly  described  and 
figured. 
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recognize  the  differences  which  distinguish  it.  It  is  a  trifle  shorter 
and  higher  than  the  Mediterranean  form,  but  chiefly  differs  in  the 
sculpture.  The  cancellation  is  coarser,  the  radiating  ribs  arc 
peculiarly  and  closely  imbricately  squamate  and  thicker,  and  the 
fiUed-up  portion  of  the  slit  is  less  prominent.  These  may  be 
regiurdcKi  by  some  people  as  Tarietal  characters,  but  in  answer  to 
this  I  would  remark  that  if  we  unite  as  one  species  forms  from 
different  seas  as  distinct  as  those  from  the  Mediterranean  and  Red 
Sea,  we  should  be  compelled  to  include  others  also,  such  as  E.  nUcans^ 
A.  Ad.,  from  Torres  Straits,  and  E.  Candida^  A.  Ad.,  from  Adelaide, 
both  of  which  have  certain  points  of  resemblance  to  E,  elongata  and 
to  each  oiher,  but  which  still  are  fairly  recognizable  as  distinct 
species. 

3.  Chfton  siculus,  Gray, 
(a  a  affinis,  Issel.) 

C,  affinis,  Issel,  may  be  regarded  as  a  strongly  marked  form  of 
the  Mediterranean  species.  There  is  also  a  species  found  in  Nevr 
Zealand,  C,  sicu/oides,  Cpr.  MSS.  =  C.  €ereusj  Reeve,  which  is  also 
inseparable.  C.  muricatwt,  A.  Adams,  from  Sydney,  and  C,  slanffert. 
Reeve,  =  (7.  insculptus,  A.  Ad.,  from  New  Zealand,  are  likewise  very 
similar. 

4.  Chfton  (ACANTHOCHrrEs)  DiscRBPANS,  Brown. 

I  cannot  separate  C.  scutiffer.  Ad.  &  Reeve.,  Corean  Archipelago, 
and  C.  carinatus,  A.  Ad.  ^  Angas,  from  Port  Jackson,  from 
this  species. 

5.  VoLVULA  ACUMINATA  (Brug.). 

The  two  specimens  obtained  by  Mr.  MacAndrew  are  more  slender 
than  this  species  and  agree  in  form  with  V.  angustata^  A.  Adams, 
from  the  Philippine  Islands,  and  F.  cffUndrica^  Smith,  from 
Whydah,  West  Africa,  which  apparently  is  the  same  species. 

6.  Philine  apbrta  (L.). 

P.  orientalU,  A.  Adams,  and  P.  angasty  Crosse,  both  Austra- 
linn,  are  inseparable  from  this  species,  which  also  occurs  at  Natal 
(Cooke). 

7.  (Leuconia  denticulata,  Mont.) 
Not  considered. 


8.  Pbcten  varius,  Linn. 

Mr.  MacAndrew  collected  three  specimens  which  he  considered 
belonged  to  this  species.  Of  these  Mr.  (^ooke  ^  informs  us  that  one 
is  uudoubti'dly  a  worn  shell  of  P.  9enatorius,  Gmel.     This  I  fully 

>  Ann.  Mag.  ^'lt.  Hist.  18Jm>.  toI.  xtu.  p.  1.^. 
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tdmit  With  regard  to  the  two  others  he  observes  :— **  I  quite  agree 
that  they  are  undistins;uishable  from  the  commou  variui  of  our 
coasts.  Even  M.  Fischer,  who  only  finds  three  species  common  to 
the  Mediterranean  and  Bed  Sea,  admits  as  much  (Journ.  de  Conch. 
1871,  p.  225)." 

Having  most  carefully  studied  the  two  shells  referred  to  (only  13 
millims.  in  length!),  I  have  no  hesitation  in  pronouncing  them 
young  examples  of  P.  senaiorius.  One  of  them  distinctly  exhibits 
the  ml  curved  lines  upon  the  ribs  which  are  so  characteristic  of 
typical  specimens  of  this  species,  and  which  are  chiefly  visible  upon 
the  pale  blotches  which  variegate  the  surface.  The  second  specimen 
agrees  with  the  others  in  all  respects  excepting  colour.  It  is  of  au 
orange  tint,  varied  with  obscure  pale  markings. 

With  regard  to  the  latter  portion  of  Mr.  Cooke's  comment  I  may 
point  out  that  M.  Fischer  should  not  be  accredited  with  the  view 
that  *^  only  three  species  are  common  to  the  Mediterranean  and  the 
Bed  Sea."  He  is  only  reviewing;  a  paper  by  MacAndrew  and 
states  **  U  n'en  a  trouv6  que  3  identiques." 

9.  Lima  inflata,  Chemn. 

Only  a  few  valves  have  as  yet  been  quoted  from  Suez.  This 
species  also  occurs  at  the  Philippines,  for  specimens  from  this 
locality  exist  in  the  British  Museum.  Another  Mediterranean 
species,  L.  squamosa^  has  been  shown '  to  have  a  world-wide  range. 
L.  rotundaia,  Sowerby,  from  South  Africa  may  be  regarded  as  a 
variety  of  the  present  species. 

10.  Spondylus  GiBDEROPUS,  Liuu. 

Mr.  Cooke  considers  this  species  synonymous  with  S.  aculeatus^ 
Chemn. !  He  remarks : — '*'  It  is  perhaps  from  want  of  critical  power 
that  I  am  quite  unable  to  separate  these  specimens  [correctly 
identified  by  MacAndrew  with  S.  aeuleatus^  Chemn.]  from  the 
well-known  Mediterranean  gaderopus^  Lam."  '  This  sentence  is 
hardly  comprehensible,  for  if  there  is  one  species  in  the  genus 
Spmulylui  more  easy  of  recognition  than  any  other,  it  is  <S^.  gaderopus. 
This  is  not  the  place  to  discuss  the  differences  which  separate 
this  species  and  S.  aeuleaius,  but  I  would  remark  they  are  so 
obvious  that  I  cannot  imagine  any  conchologist  failing  to  perceive 
them. 

8,  aeuleaiuM  is  quoted  from  the  Red  Sea  by  Chemnitz;  it  is 
common  in  the  Gulf  of  Suez  (Yaillant)  and  it  is  also  known  from 
the  Gulf  of  Akaba  (Arconati)  and  Mauritius  (MacAndrew). 

11.  MODIOLARIA  MARMORATA,  ForbcS. 

{sseoenobita^  Vaill.) 
The  shells  from  Suez,  specimens  of  which  are  before  me,  presented 

*  Liachke,  Jumh.  Meer.  Oonch.  vol.  i.  p.  162 ;   Smith, '  Challenger '  Lamelli- 
brwafhiata,  p.  1*7. 
'  Ann.  MBg.  Nat.  Hist.  1886,  vol.  xvii.  p.  136. 
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to  the  British  Museum  by  Mr.  MacAndrew,  certainly  are  like 
M.  marmoraia,  but  more  profusely  ornamented  with  colour-markings 
than  the  Mediterranean  form. 

If  we  unite  these  two  so-called  species,  we  must  also  include 
M.  cuneata,  Gould,  from  the  Cape  of  Good  Hope ',  and  M,  cuming- 
iana,  Dunker,  from  Australia  and  the  Red  Sea ;  the  former  ^'  differing 
chiefly  [from  marmorata]  in  being  of  a  brownish  or  rosy  colour 
instead  of  pale  green"  (Gould) ^  and  the  latter  being  of  larger 
dimensions  and  somewhat  more  coarsely  sculptured  than  normal 
specimens  of  marmorata. 

However,  I  believe  those  forms,  at  all  events  three  of  them 
(M,  euneata  I  am  doubtful  about),  are  quite  recognisable  and  may 
therefore  be  left  separate. 

12.  Arca  lactea,  Linn. 

This  species  ranges  as  far  north  as  Great  Britain ;  it  occurs  in 
the  Mediterranean  and  along  the  West  Coast  of  Africa  ;  it  is  recorded 
from  Port  Elizabeth  by  Sowerby,  and  from  the  Natal  Coast  by 
Krauss  (specimens  from  the  latter  locality  are  in  the  British  Museum) ; 
and,  finally,  Mr.  Cooke  remarks  that  it ''  occurs  in  the  Philippines 
in  a  form  precbely  identical  with  that  found  at  Suez." 

13.  Venerupis  irus,  Linn. 
(^maerophylla^  Desh.  &c.) 

F.  macrophylla  and  V,  irtts  are  certainly  identical.  The  former 
was  originally  described  from  the  Philippine  Islands,  and  has  since 
been  quoted  from  the  Persian  Gulf  (MacAndrew)  and  Aden 
(Jousseaume,  and  Yerbury  Coll.). 

14.  Petricola  LrrHOPHAGA,  Betnus. 
(^hemprichii,  Issel.) 

Doubtless  Mr,  Cooke  is  right  in  considering  these  two  names 
as  belonging  to  one  and  the  same  species,  and  I  fully  admit  the 
correctness  of  his  supposition  that  P.  ehinensis^  Deshayes,  and 
P.  bipartita  of  the  same  author,  respectively  from  the  China  Sea  and 
the  Philippine  Islands,  are  merely  slight  variations  also.  They  had 
previously  been  considered  synonymous  with  P.  lithaphaga  by  Tryon 
(Amer.  J.  Conch,  vii.  p.  257),  who  also,  rightly  I  think,  includes 
P.  typica^  Jonas,  which  has  been  recorded  from  South  Africa  by 
Sowerby  (Joiim.  of  Conch,  vol,  vi.  p.  157). 

The  MacAndrew  specimens  are  exnctly  like  the  form  hipartUa. 
Jousseaume  quotes  this  species,  as  P.  hemprichi,  from  Aden. 

^  A  specimen  obtained  by  the  '  Ohallenger '  at  Fort  Jackson  more  reeemblef 
M,  marmorata  than  M,  ccmobUa, 

>  Gould  states  that  bis  species,  like  P.  marmorata  and  P.  ccniobita,  occurs 
"  imbedded  in  the  test  of  &  large  Ascidian,"  a  fact  of  which  Mr.  Cooke  seems  to 
have  been  unaware. 
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15.  Tbllina  BALAUSTINA,  Poll. 
(=iw^/»,  H.  Ad.) 

"  Quite  andistingubhable  from  balaustina,  Poll.  I  have  examined 
large  series  of  each  without  detecting  any  difference  "  (Cooke).  On 
the  contrarjy  H.  Adams  (P.  Z.  S.  1870,  p.  790),  who  had  ample  or 
the  same  material  before  him,  observes  of  his  T,  isseli : — **  This  species 
Tery  much  resembles  T.  balaustina^  Linn.,  but  the  posterior  side  is 
somewhat  more  angulated,  and  the  concentric  striae,  which  are  less 
uomerous,  are  much  stronger."  These  points  of  difference  certainly 
do  exist  in  the  specimens  from  Suez,  and  I  also  notice  that  the  form 
is  rounder  and  the  hinge-teeth  proportionally  stronger.  I  am 
therefore  at  present  inclioed  to  regard  these  two  forms  sufficiently 
specifically  distinct. 

16.  Gastrochana  oubia,  Penn. 
(ssHlppeilH^  Desh.) 

This  species  undoubtedly  occurs  hi  the  Red  Sea  (rUppellii),  at 
Singapore  (tWu/tnc/a,  Desh.),  and  the  Philippines  (tamellosa,  Desh.). 
On  comparing  the  types  of  the  three  Deshayesian  species  with 
specimens  of  G.  dubia^  I  fail  to  discover  any  essential  differences. 

17.  T  Pholas  dactylus,  L. 
{jszerythrtBa^  Gray.) 

Of  this  sfiecies  (eryihraa)  Mr.  Cooke  writes — "  It  seems  very 
doubtful  whether  the  type  shell  at  the  Brit.  M us.,  from  which  this  ' 
has  been  named,  is  anything  more  than  dactylus^  L."  Now  Gray 
correctly  described  his  species  as  a  Bamea,  and  this  alone  should 
have  been  sufficient  to  indicate  its  distinctness  from  P.  dactylus,  I 
have  examined  the  types  (two  valves)  of  erythraa  and  find  that  they 
are  identical  with  B.  maniUenna  of  Philippi  from  the  Philippine 
Islands.  We  may  therefore  dismiss  from  our  minds  the  notion  that 
P.  dactylus  occurs  in  the  Red  Sea. 


A  perusal  of  the  above  observations  shows  that  three  of  Mr. 
Cooke's  identifications  I  regard  as  entirely  erroneous,  namely : — 

1.  Pecten  oarius  should  be  P.  senatorius. 

2.  Spondylus  gaderopus      „  S.  aculeatus, 

3.  Pholas  dactylus  „  Bamea  maniUensis, 

Poor  species,  although  closely  resembling  Mediterranean  forms,  I 
regard  as  snfiiciently  d^tinct  for  specific  separation,  viz. — 

1.  Emaryinula  elongata  should  be  E.  sp.  nov. 

2.  Folvfda  acuminata         „  F.  angustata. 

3.  Modiolaria  marmorata  „  M,  ccenobita, 

4.  Teliima  balaustina  „  T.  isseli. 

*  MacAndrew's  one  valve. 
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The  remaining  eight  species  *  are  evidently  correctly  assigned : — 

1 .  Chiton  siculus, 

2.  „      diserepans. 

3.  Philine  aperta. 

4.  Lima  inflata, 

5.  Area  lactea. 

6.  Fenerupis  irus. 

7.  Petricola  lithophaga, 

8.  Gastrochcena  dubia. 

The  subject  of  the  relationship  of  the  Faunas  of  the  Mediterranean 
and  Red  Seas  is  most  attractive,  and  has  been  more  or  less  fully 
discussed  by  R.  A.  Philippi,  Paul  Fischer,  R.  MacAndrew,  A.  Issel, 
and  A.  H.  Cooke. 

Certain  species  have  been  regarded  by  some  of  these  authors  as 
common  to  the  two  seas,  and  it  has  been  conjectured  by  them  that 
an  intermingling  of  the  faunas  of  these  seas  has  occurred  in  past 
ages  when  a  junction  of  their  waters  apparently  existed.  Species 
which  are  commonly  regarded  as  Mediterranean,  and  which  occur 
in  the  Gulf  of  Suez,  are  supposed  to  have  gradually  migrated  south- 
ward, and,  when  the  two  seas  became  separated,  to  have  established 
themselves  as  permanent  inhabitants  of  the  warmer  waters. 

Now,  after  a  careful  study  of  the  geographical  distribution  of  these 
species,  finding  that  all  exist  also  far  east  in  the  Indian  Ocean, 
having  a  much  greater  range  in  this  direction  than  through  the 
Mediterranean  and  some  distance  into  the  Atlantic,  and  considering 
the  Indo-Pacific  character  of  the  Red-Sea  fauna,  it  seems  to  me 
equally  or  more  reasonable  to  suppose  that  the  Mediterranean 
specimens  were  derived  from  a  Red-Sea  source  than  vice  versa.  It 
may  be  urged  in  opposition  to  this  theory,  how  is  it  that  such  and 
such  species  have  been  found  at  Suez  only,  and  at  no  other  part  of 
the  Red  Sea  f  The  answer  to  this  is  simply,  that  the  shores  of  the 
Red  Sea  have  only  been  cursorily  examined  in  a  few  places,  and  I 
fully  anticipate  that,  whenever  other  more  southern  parts  have  been 
as  well  investigated  as  the  Gulf  of  Suez,  most  of  these  species  will 
be  met  with.  Already  two  out  of  the  eight  have  been  recorded  as 
far  south  as  Assab. 

Geographical  distribution  of  species  is  such  an  enigma  in  many 
cases  that  one  feels  reluctance  in  launching  forth  any  theory 
whatever.  Some  species,  as  fur  as  our  present  knowledge  of  them 
extends,  appear  to  have  an  almost  uidimited  range ;  whilst,  on  the 
contrary,  other  allied  forms  seem  to  be  equally  restricted.  As 
examples,  I  may  instance  Area  hctea  and  A,  olivacea.  The  former 
little  species  r^mges  through  the  Mediterranean  into  the  Atlantic  as 
far  north  as  this  country,  southwarcl  along  the  West  Coast  of  Africa 
past  the  Atlantic  inlands  to  Ascension  Island,  on  to  the  Cape  of 

^  The  e^iusrin^  far  in  t*  Ceriihium  tnammiUutum  and  Leuconia  derUiculata  are 
ticvt  Xaimx  into  account,  as  tho  subject  uti<ier  connderation  is  the  relationship  of 
til©  Marim  faunM  uf  the  two  seal.  Vide  tf  marks  upon  the  former  previoiwly 
given. 
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Good  Hope  and  Natal,  aod  finally  it  is  known  from  the  Red  Sea  and 
Philippine  Islands.  The  other  species,  A.  olivacea,  the  distribution 
of  which,  as  far  as  we  know,  is  as  limited  as  that  of  A.  lactea  is 
eztensire,  has  at  present  only  been  recorded  from  the  Philippines. 
I  could  multiply  cases  of  this  kind,  but  the  one  mentioned  is 
sofficient  to  demonstrate  the  unaccountable  difference  in  the  dis- 
tribution of  allied  forms.  There  seems  to  be  an  unfathomable 
something:  in  their  nature  which  permits  the  one  to  live  under  very 
varied  conditions,  in  temperatures  greatly  differing,  and  in  waters 
of  which  the  chemical  composition  is  dissimilar,  and  on  the  other 
hand  which  does  not  allow  the  other  to  exist  excepting  under  special 
and  limited  conditions.  It  is  so  in  the  vegetable  kingdom.  Do  we 
not  find  some  plants  which  vnll  grow  almost  anywhere,  in  all  kinds  of 
soil,  whereas  to  others  existence  appears  to  be  possible  only  amid 
very  special  surroundings  ?  Being  cognisant  of  such  facts  as  these, 
it  is  with  much  diffidence  that  I  have  suggested  the  migration,  so  to 
speak,  of  the  species  in  question,  or  some  of  them  at  least,  from  the 
ned  Sea  into  tne  Mediterranean.  However,  taking  all  points  into 
consideration,  I  think  this  supposition  is  likely  to  be  as  correct  as  the 
view  usually  entertamed. 

Some  supi>ort  to  this  theory  b  derived  from  a  study  of  the 
emigration  of  species  from  the  Red  Sea  to  the  Mediterranean  and 
vice  versd  since  the  opening  of  the  Suez  Canal.  From  the  reports 
npon  this  subject  by  Fuchs  ,  Keller  \  Krukenberg  ^,  and  others,  it  is 
evident  that  there  is  a  greater  pilgrimage  taking  place  northward 
than  towards  the  south,  and  this,  to  some  extent,  is  possibly  attri- 
butable to  the  movement  of  the  current  from,  the  Red  Sea  to  the 
Bitter  Lakes  being  faster  than  that  from  the  Mediterranean  southward, 
for  there  is  a  flow  in  both  directions,  owing  to  the  great  evaporation 
in  the  Bitter  Lakes.  At  present  two  Red  Sea  forms,  MytUus  variabilis 
and  Mactra  olorinOy  have  been  taken  living  at  or  near  Port  Said ;  on 
the  contrary,  no  Mediterranean  species  has  as  yet  got  through  to 
Suex,  but  Cardium  edule  (if  correctly  identified)  is  said  to  have 
almost  reached  there.  Although  certain  species  may  extend  north- 
ward and  to  the  south,  it  yet  remains  to  be  seen  if  they  become 
modified  to  any  extent,  supposing  the  altered  temperature  and 
chemical  composition  of  the  water  into  which  they  may  have 
migrated  permit  their  race  to  be  perpetuated. 

I  can  well  imagine  that  eventually  it  will  be  found  that  all  the 
rest  of  the  species  have  as  wide  and  veir  nearly  the  same  distribution 
as  Area  laetea,  and  therefore  the  possibility  is  suggested  that  their 
presence  in  the  Mediterranean  may  have  originated  from  the 
Atlantic  end  and  not  from  the  eastern  or  Red  Sea  extremity. 
Suggestive  of  this  is  the  fact  that  specimens  of  the  same  species  from 
the  Atlantic  Islands  (Madeira,  Canaries  &c.)  and  the  Mediterranean 
are  absolutely  identical,  whereas,  in  some  instances  at  all  events,  in 
the  Red  Sea  equivalents  some  slight  modifications  are  noticeable. 

^  Die  gedoffiache  BeBohaffonheit  der  Landenge  von  Sues.  Wien,  1877. 
>  Neue  DouDBchrift  allgem.  Schweix.  GeseUsoh.  1883,  vol.  xxriiL  pt  3. 
*  YcsgL-^ynolog.  Studien,  1888,  2nd  ser.,  5th  part,  lit  half. 
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The  following  table  also  lends  some  support  to  this  proposidoo. 
It  will  be  noticed  that,  starting  from  Australia  *  and  the  Philippine 
Islands,  all  are  found  in  the  Red  Sea,  four  at  the  Cape,  one  has  been 
recorded  from  St  Helena,  one  from  Ascension,  six  from  the  Atlantic 
Islands,  and  all  in  the  Mediterranean. 
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It  is  quite  possible  that  most  of  these  species  may  have  been 
carried  across  the  Indian  Ocean  ^  to  the  Cape  in  various  states  of 
developqient,  for  we  know  that  a  very  large  quantity  of  pumice 
thrown  into  the  sea  during  the  eruption  of  Krakatoa  in  1883  was 
drifted  in  that  direction,  indicating  the  course  likely  to  be  taken  bj 
larval  and  pelagic  forms  or  even  by  adult  organisms  (like  the  last 
five  of  the  above  species)  if  attached  by  a  byssus  to,  or  burrowing 
into,  floating  substances  like  pumice.  Passing  the  Cape  they  maj 
have  extended  up  the  West-African  side  of  the  Atlantic  past  the 
Atlantic  Islands  ^  and  so  on  into  the  Mediterranean,  at  the  entrance 
of  which  at  Gibraltnr,  the  main  strong  surface  current  i^  from  the 
Atlantic  eastward,  which  would  of  course  be  favourable  to  the  influx 
of  species  from  that  eea. 

As  I  have  before  stated,  thb  is  all  mere  conjecture,  and  we  }iave 
to  assume  a  starting-poijit  someivhere  in  the  East, for  which  we  bafe 
no  grounds.  The  proposition  that  Bftcoies  common  to  the  Ee^  Sea 
and  the  Mediterranean  may  have  origin  at  ed  iu  the  En^t,  hold»  good 
also  in  regard  to  three  of  the  four  species  whic)j  I  consider  ^n!HcieDtlf 
different  from  the  Mediterranean  aperies  to  be  regarded  as  di^tiact. 
Even  if  we  consider  them  practically  identical,  as  Mr.  Cooke  dae^t 

^  Euthria  cornea  was  rect^rded  fTora  New  Oaledonio  bj  Bmiftf  in  18^p  *n^ 
the  'Challenger'  dredged  off  Sydney  about  It)  ipecics  of  MoUuscn  whirfi  w* 
inseparable  from  N.  Atlantic  forma. 

3  We  conjecture  tlmt  \\\t  ooenn-currenU  took  the  HatiiB  direction  in  bjjjow 
days :  what  grounds  havo  v^e  far  this  ? 

*  Vide  my  reports  on  the  Mollusca  of  St,  Helena  and  Asoeniion  l^'^ 
(P.  Z.  S.  1890.  pp.  247,  317). 
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we  find  that  they  have  as  near  representatiFes  in  the  Indo-Pacific. 
In  the  case  of  the  fourth  species,  Tellina  iaseli,  I  am  not  aware  that 
it  has  been  found  anywhere  except  in  the  Gulf  of  Suez,  a  fact  which 
to  some  extent  confirms  its  distinctness  from  the  Mediterranean 
T,  bahmstina,  considering  that  all  the  other  species  common  to  the 
two  seas  have  an  enormous  distribution. 

In  the  foregoing  observations  no  reference  has  been  made  to  the 
light  which  Palaeontology  may  throw  upon  the  subject  of  distribution 
of  the  species  in  question.  It  is  true  that  most  of  them  are  found 
fossil  in  the  Miocene,  Pliocene,  and  other  Tertiary  rocks  of  Italy, 
Sicily,  &c.,  a  fact  which  would  seem  to  indicate  a  long  establishment 
in  the  northern  hemisphere.  On  the  other  hand,  a  number  of  recent 
Mediterranean  and  Atlantic  forms  have  already  been  recorded  from 
the  Tertiary  deposits  of  Australia  ^ ;  and  we  may  therefore  conjecture 
that  when  the  Palaeontology  of  Australia  and  other  eastern  countries 
has  been  more  fully  worked  out,  many  more  so-called  European 
species  will  be  discovered.  Such  being  the  case,  I  fail  to  perceive 
that  the  evidence  afforded  by  Palaeontology  lends  more  support  to 
any  one  of  the  theories  of  aistribution  set  forth  than  to  another. 
Probably  all  are  wrong. 

List  of  the  Yerbury  and  Baynham  CoUeciions  of  Shells 
from  Aden, 

I.  GASTROPODA. 

1.  CONUS  8UMATREN8IS,  HwSSS. 

Hah,  Red  Sea  {Reeve  ^  others).  Gulf  of  Akaba  {Brit.  Mus.)  ; 
Aden  {Caramagna). 

2.  CoNUS  CAPITANEU8,  LiuU. 

ffiUt.  Ceylon,  Philippines,  Australia,  New  Caledonia.  Polynesia, 
Mauritius.     Andaman  Is.  {Brit.  Mus.)^ 

3.  CoNUS  RATTU8,  Hwass. 

Hab.  Red  Sea,  Ceylon,  New  Caledonia,  Tahiti,  &c.  Islands  of 
Rodriguez  and  Annaa  {Brit,  Mus.). 

4.  CoNUS  TB8SELLATU8,  Bom. 

Hab.  Red  Sea,  Persian  Gulf,  Ceylon,  Mozambique,  Mauritius, 
Philippines,  New  Caledonia,  Polynesia.  Island  of  Rodriguez, 
Torres  Straits,  Fiji  Islands  {Brit.  Mus.);  Aden  {Caramagna). 

5.  CoNUS  QUBRCINU8,  Hwass. 

Hab,  Red  Sea,  £.  Africa,  Mauritius,  Ceylon,  Philippines,  Viti 
Islands,  Sandwich  Islands,  New  Caledonia,  Friendly  Islands. 

Some  adult  specimens  80  millimetres  long,  obtained  by  Major 
Yerbury,  are  entirely  without  the  spiral  thread-like  lines  which 
occur  in  young  shells.  They  are  covered  with  a  very  thick  fibrous 
or  spongy  epidermis. 

^  B.  Btheridge,  Jan.,  Oat.  Australian  Fossib,  1878. 
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6.  CoNus  BBTULiNus,  linn. 

Hab.  E.  Africa,  Isle  of  Bourbon,  Ceylon,  Ja^a,  China,  Philippines. 
Aden  (Caramagna). 

I  do  not  agree  with  Tiyon '  in  considering  C.  suratensiM  a  variety 
of  this  species. 

7.  CoNus  STRiATUs,  Linn. 

Hab.  Red  Sea,  E.  Africa,  Ceylon,  Cochin  China,  Philippines, 
Australia,  New  Caledonia,  Viti  Islands.  Amirantes,  Solomon 
Islands,  Island  of  Annaa  (Brit,  Mus.), 

8.  CoNus  OENERALis,  var. 

Hab.  Red  Sea,  Ceylon,  E.  Africa,  Philippines,  New  Caledonia,  &c. 

0.  maldivuSy  Hwass,  C  monile,  Hwass,  and  C.  bay  ant,  Jousseaume, 
should,  I  think,  be  considered  varieties  of  this  species,  and  C,  spirO' 
ffloxus,  Deshayes,  appears  to  be  the  young  of  it.  One  of  the 
Fpecimens  from  Aden  is  like  Reeve's  figure  of  C.  moniU  (Con.  Icon, 
f.  61),  but  the  transverse  lines  are  not  interrupted  and  very  much 
finer  and  thread-like.  A  second  young  example  has  equally  fine 
lines,  but  they  are  interrupted  and  consequently  form  series  of  dots. 

9.  CoNUS  ACUMiNATUs,  Hwass. 

Hah.  Red  Sea. 

C.  inaignis  and  C.  muUicatenatus,  Sowerby,  belong  to  this  species. 
The  latter  is  placed  by  Tryon  among  the  synonyms  of  O.  aplustrt, 
Reeve.  Having  Sowerb/s  type  in  the  Museum,  I  am  able  to  state 
that  it  bears  no  relationship  to  that  species. 

10.  CoNus  VIRGO,  var.  thomasi.  Sow. 

Hab.  Red  Sea,  E.  Africa,  Ceylon,  Amboina,  Java,  Philippines, 
New  Caledonia,  Polynesia.  Fiji,  Tongatabu  {Brit,  Mua.) ;  Aden 
{Caranuigna).  Only  the  variety  (tkomasi)  is  among  the  Aden 
shells. 

11.  GoNUS  flavidus,  Lamarck. 

Hab.  Red  Sea,  Persian  Gulf,  E..  Africa,  Ceylon,  Java,  Australia, 
New  Caledonia,  Polynesia.  Mozambique,  Island  of  Rodrigues, 
Torres  Straits,  Solomon  Islands,  Fiji  and  Tonga  Islands  (Brit.  Mut.)> 

12.  CoNus  IN8CRIFTU8,  Recve. 

Hab.  Red  Sea. 

C.  keatii,  Sowerby,  from  the  Seychelles  Islands,  which  apparendy 
is  only  a  variety  of  this  species,  has  the  spire  slightly  tabulated  tod 
the  tops  of  the  whorls  have  more  numerous  spiral  striso.  One  of 
the  six  specimens  from  Aden  possesses  these  characteristics. 

13.  CoNUS  LiNEATUs,  Chemuits. 

Hab.  Red  Sea,  East  Africa,  Ceylon,  Philippines,  Australia,  New 
Caledonia.     Andaman  Is.  (Brit.  Mus.). 

1  Man,  Conch,  vol.  vi.  p.  16. 


1891.]  MR.  B.  A.  SMITH  ON  8HKLL6  FROM  ADEN.  401 

The  shell  described  by  Crosse  under  the  name  of  (7.  mrmillo  is 
not  allied  to  this  species,  with  which  it  is  united  by  Tryon  (Man. 
Cou.  Ti.  44),  but  should  be  regarded  as  a  form  of  (7.  vulpinus. 

14.  C0NT78  CATU8,  Tar. 

Ccnus  eqfeoy  Gmelin,  is  probably  the  same  as  this  species. 
C.  diierepans,  Sowerby,  also  appears  to  be  a  variety ;  and  C.  adansanii, 
Beere,  and  0.  nigropunetatut,  Sowerby,  may  be  regarded  in  the 
same  light. 

The  specimens  from  Aden  belong  to  the  var.  adansotU. 

Hah.  Red  Sea»  Mauritius,  Java,  China,  New  Caledonia,  Polynesia. 
Golf  of  Akaba  {Brit.  Mus.). 

15.  Con  us  sRirrHRiEBNSis,  Beck. 

Hob.  Red  Sea. 

With  this  species  may  be  united  C.  piperatus.  Reeve  (non 
Dillwyn),  C.  hamilli^  Crosse,  O.  dillwynii^  Reeye,  C.  induraius. 
Reeve,  C.  adustus,  Sowerby,  and  C.  quadratomaeulatus,  Sowerby. 

16.  CoNus  TRATSRSiANUS,  Smith. 

ConuM  iraversianus.  Smith,  Quarterly  Joum.  Conch.  toL  i.  p.  107, 
woodcut ;  Sowerby,  Thes.  Conch,  vol.  v.  p.  263,  pi.  51 1,  f.  719. 

The  locality  of  this  species  has  hitherto  remained  unknown.  The 
two  specimens  from  Aden  answer  in  every  respect  my  original 
description.  The  spire,  as  conjectured,  consists  of  ten  whorls, 
which  are  slightly  turreted.  Mr.  Sowerby's  figure  gives  but  a  poor 
idea  of  the  beauty  of  this  shell,  the  form  being  not  sufficiently 
tapering  anteriorly,  the  aperture  too  narrow,  the  transverse  articu- 
lated lines  are  not  indicated,  and  the  blotched  bands  are  not  correctly 
placed. 

The  figure  in  the  *  Quarterly  Journal  of  Conchology  *  represents 
the  bands  more  accurately  as  regards  position,  but  apparently  they 
are  generally  more  blotchy  and  broken  up.  The  whorls  of  the  spire 
also  are  slightly  elevated  one  above  the  other,  producing  a  turreted 
appearance. 

A  specimen  from  Amboina  has  recently  been  presented  to  the 
Museum  by  Mrs.  Parkinson. 

17.  CoNUS  ADENENsis.     (Plate  XXXIII.  fig.  1.) 

Testa  elongato-turbinata,  alba,  aeriebus  macularum  aubtpiadratarum 
transversis,  et  tonia  duabua  aurantio-jiiscia  (altera  supra  altera 
medium  infra)  cincta,  transversim  sulcata;  interstitia  plus 
minus  tuberculata ;  spira  breviter  conica,  leviter  concava, 
aurantuhfusca  maculata;  anfr actus  12-13,  levissime  turriti, 
infra  suturam  marginati,  declives,  lirulis  tenuibus  spiralibus 
omati  :  apertura  angusta,  intus  alba. 

Longit  48  millim.,  diam.  mq;.  21^. 

The  colour  and  disposition  of  the  markings  are  similar  to  those  of 
C.  planiliratus,  Sowerby,  from  the  China  Sea,  but  the  form  is 
different,  especially  as  regards  the  spire.     It  is  a  little  more  elevated 
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and  not  nearly  so  concave.  The  upper  normal  whorls  in  the 
Chinese  species  are  turreted  and  prettily  coronated  or  tuberculated 
at  the  an^s^le,  and  the  revolving  sculpture  of  the  spire  is  rather 
stronger  than  in  the  present  species,  which  does  not  exhibit  any 
coronation  above.  The  tuberculation  upon  the  transverse  ridges  of 
the  lower  two-thirds  of  the  body-whorl  is  also  a  good  distinguishing 
feature. 

Kiener's  figure  of  C.  recurvus  (Coq.  Viv.  pi.  97.  f.  4),  if  the  out- 
lines of  the  spire  were  the  slightest  less  concave,  would  exactly 
represent  the  form  of  this  species. 

1^.    CONUS  ARMATUS,  HwSSS. 

Hab,  Red  Sea,  East  Africa,  Ceylon,  Philippines,  New  Caledonia, 
Viti  Islands,  Samoa  Islands.  Amirantes  (Brit.  Mus,) ;  Aden 
(Caramagna). 

19.  CoNus  TiSNiATus,  Hwass, 

Hab,  Red  Sea,  Ceylon,  China,  Singapore. 

20.  CoNus  MINIMUS  (auct.). 

Hab.  Natal,  Andaman  Islands,  China,  Philippines,  Port  Essington, 
New  Caledonia  (Brit,  Mus,)  ;  Aden  (Caramagna), 

21.  CoNUS  CEYLANENSIS,  HwaSS. 

Hob.  Red  Sea,  Ceylon,  Mauritius,  Andaman  Islands,  Island  of 
Rodriguez. 

These  are  localities  for  the  typical  form  of  this  species. 

22.  CoNus  cuviERi,  Crosse. 
Hab.  Red  Sea  (Brit.  Mus.). 

Tryon  ^  could  never  have  seen  this  species  or  he  would  not  have 
placed  it  as  a  variety  of  C.  cervus^  with  which  it  has  no  relationship. 
Weinkauff  ^,  in  comparing  it  with  C.  tulipa  and  C.  geographuM,  has 
indicated  its  true  affinity. 

The  locality  "Swan  River,"  which  has  been  quoted  for  this 
species,  requires  confirmation. 

23.  CoNus  TEXTILE,  Liuu. 

Hab.  Red  Sea,  Indian  Ocean,  Philippines,  Polynesia.  Aden 
(Caramagna). 

With  this  species  I  am  inclined  to  unite  the  following  as  varieties: — 
C.  vicariusy  Lamnrck,  C.  verriculum^  Reeve,  C.  iextilina,  Kiener, 
C  tigrittusy  Sowerby,  C.  eorbula,  Sowerby,  C  scriptus,  Sowerby, 
C.  panniculus,  Lamarck,  C.  canonicus,  Hwass.  C.  rubescens.  Bonnet, 
C.  legatus,  Lamarck,  C.  musivum,  Broderip,  C.  pauluccia,  Sowerby, 
C.  eondennts,  Sowerby,  C.  archiepiscopus,  Hwass,  C.  abbas,  Hwass. 

Great  as  is  the  difference  in  many  respects  between  the  extreme 
forms,  still  I  find  it  impossible  to  discover  any  permanent  distinctions, 

'  Man.  Oonch.  vi.  p.  87. 

•  Conch.-Oab.,  MoDogr.  Conus,  p.  321. 
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when  a  very  large  sericfk  of  specimens  is  examined,  which  will 
sefMirate  any  of  these  so-called  species  from  the  rest. 

Sowerhy  (Proc.  Zool.  Soc.  1882,  p.  120),  on  the  other  hand, 
observes  '*  having  had  exceptional  opportunities,  from  time  to  time, 
of  examining  large  numhers  of  specimens  of  all  the  varieties,  I 
eontinae  to  regard  these  last  ((7.  abbas^  C.  panniculus,  (7.  legatus, 
&c.)  as  species." 

24.  CoNTJS  NU88ATELLA,  Linn. 

Hab,  Red  Sea,  East  Afirica,  Ceylon,  Java,  Philippines,  N.  Aus- 
tralia, New  Caledonia,  Polynesia. 

25.  Terebra  tessellata,  Gray. 

Hab.  Pidang,  Sumatra. 

This  species  is  quite  distinct  from  T.  Ugata,  Hinds,  with  which 
it  is  united  by  Tryon*.  It  is,  however,  identical  with  T,  deeoraia, 
Deshayes.  Having  the  types  of  the  three  so-called  species  in  the 
Museum,  I  can  speak  with  certainty  upon  the  subject. 

The  specimens  from  Aden  show  that  this  species  attains  to  much 
larger  dimensions  than  those  already  quoted,  the  largest  example 
baviDg  a  length  of  55  millimetres. 

26.  Terbbra  lamarckii,  Kiener. 

Hab.  Zanzibar ;  Aden  ?  (Jousseaume  as  duplicata). 

This  species  is  considered  by  Tryon  and  Reeve  a  variety  of 
T.  duplicata,  Linn^.  The  style  of  coloration,  however,  is  very 
peculiar,  and  the  longitudinal  strisB  are  farther  apart.  I  prefer 
therefore,  not  having  as  yet  met  with  intermediate  forms,  to  regard 
them  as  distinct  species. 

27.  Terebra  (Impaoes)  CwErulescens,  Lamarck. 

Sab.  Red  Sea,  Mauritius,  Philippines,  Australia,  Polynesia. 

28.  Pleurotoma  violacea.  Hinds,  var. 

Hab.  Red  Sea,  Persian  Gulf,  Japan,  Philippines,  New  Guinea, 
New  Zealand,  Australia. 

The  specimens  from  Aden  are  unusually  large,  measuring  as 
much  as  27  millimetres  in  length  and  9  in  diameter.  Tbey  do 
not  belong  to  the  typical  lilac  form,  but  are  of  a  very  light  brownish 
tint  with  white  spiral  ridges,  one  of  which  is  more  conspicuous  than 
the  resL 

29.  Pleurotoma  (Surcuui)  catena.  Reeve. 

This  species,  the  habitat  of  which  was  hitherto  unknown,  is  well 
distinguished  by  the  obUque  white  tubercles  on  the  middle  of  the 
whorls  with  brownish  spots  between  them.  Tbey  become  obsolete 
on  the  body-whorl,  which  is  ornamented  with  oblique  streaks  and 

^  Man.  Conch,  vol.  viL  p.  26. 
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spots  of  a  brownish  tint.  The  extremity  of  the  cansl  is  stained  with 
a  darker  tint.  The  upper  part  of  the  whorl  is  divided  off  by  ao 
impressed  line  forming  an  infra-sutural  convex  band  which  is  more 
or  less  nodose. 

This  is  an  extremely  rare  species,  the  type  in  the  British  Museum 
being  the  only  specimen  previously  recorded,  and  a  single  example 
only  was  obtained  by  Major  Yerbury. 

30.  Pleurotoma  (Drillia?)  Virginia,  Beck. 

Hab.  Mouth  of  the  Gambia  (Reeve). 

In  the  British  Museum  are  four  specimens  from  Bombay,  presented 
by  W.  T.  Blanford,  Esq.,  which  agree  precisely  with  Reeve's  figure 
and  description. 

PI,  tuherculata^  Gray,  very  closely  resembles  this  species,  but  the 
canal  appears  slightly  longer.  Tryon ',  in  carrying  out  his  system 
of  '*  lumping,"  unites  with  Clavatula  muricata  this  and  several  other 
species,  which  in  my  opinion  should  be  kept  separate. 

31.  Pleurotoma  (Drillia)baynhami.    (PlateXXXIILfig.2.) 

Testa /usi/ormU,  turrita,  dilute  Jlavo-Jwcescens,  pone  castas  Jusco 

tincta:    anjractus  12,  primi  duo  laves,  globosi,  subpeUuddl, 

cateri  supra  medium  concavi,  infeme  convexi^  infra  suturam 

marginati,  costis  longitudinalibus  supra  medium  evanidis  (in 

anfract.  penultimo  9-10)  instructU  lirisque  spiralibus  tenuibus 

albis  omati;    anfr,  ultimus  infeme  angustatus,  pone  labrum 

varice  magna  convexo  instruetus,  costis  infeme  attenuatis  et 

fiexuosis  ornatus ;  apertura  longit,  totius  f  fere  cequans^  intus 

livida;    columella  vix  arcuata,  callo  tenui  supertie  tuberculo 

parvo  munito  induta  ;   sinus  hand  profundus,  mediocriter  UUus. 

Longit,  29  millim,,  diam.  9  ;   apertura  1 11  longa,  3^  lata. 

Like  Brillia  suturalis^  Gray,  this  species  has  a  raised  fillet  at  the 

suture  ;   but  it  may  be  distinguished  by  its  shorter  body-whorl,  its 

more  pronounced  costse,  and  the  difference  of  colour.     The  costee 

become  obsolete  a  little  above  the  middle  of  the  whorls  where  the 

concavity  commences,  and,  being  traversed  by  a  distinct  white  spiral 

thread,  nave  a  somewhat  angulated  appearance. 

32.  MuREX  scoLOPAX,  Dillwyn. 

Hab,  Red  Sea,  Persian  Gulf;  Aden  (Oaramagna). 

Tryon  has  united  with  this  species  M,  occa^  Sowerby,  and  Jf. 
macgtllivrayi,  Dohm,  two  forms  which  in  my  opinion  are  very 
different. 

33.  MuREX  TERNispiNA,  Lsmarck. 

Hab,  Red  Sea,  Indian  Ocean,  China,  Philippines,  Japan. 

1  am  inclined  to  believe  with  Tryon  that  M,  aduncospinosus  is 
the  same  a^  this  species,  but  I  think  M,  martinianus  and  M,  troscheli 
should  be  kept  distinct. 

'  Man.  Conch.  toI.  ti.  p.  229. 
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34.  MUREX  HAUSTELLUM,  LioD. 

Hah.  Red  Sea,  Ci-ylon^  Mauritius,  China,  Philippines.  Aden 
(Caramagna), 

35.  Mtnusx  (Cbicoreus)  anguliferus,  Lamarck. 

Hab.  Aden  (Jousseaume),  Red  Sea,  Persian  Gulf,  Indian  Ocean, 
Seychelles,  Bourbon,  Ceylon. 

In  Cuming's  collection  is  a  shell,  named  M,  lyeacantha,  Jonas 
(not  cyacantha  as  given  bj  Sowerby  and  copied  by  Try  on),  which 
appears  to  be  only  a  manuscript  name.  It  evidently  is  the  same  as 
M,  onguliferM, 

36.  MuREX  (Chicoreus)  ramostjs,  Linn. 
Hab.  Red  Sea,  Indian  Ocean,  Polynesia,  &c. 

37.  Mblongena  paradtsiaca  (martini),  Reeye. 
Hab.  Red  Sea,  Mozambique,  Natal,  Ceylon,  Bourbon. 

The  epidermis  of  this  species  is  quite  velvety  to  the  touch  and  is 
covered  with  innumerable  very  short  glossy  hairs,  disposed  in  longi- 
tudinal series  npon  the  lines  of  growth ;  they  are  invisible  to  the 
naked  eye.  The  operculum  is  unguiculate,  more  than  twice  as  long 
as  broad,  strong,  thickened  underneath  along  the  outer  margin,  and 
has  the  nucleus  terminal. 

38.  PiSANIA  TRITONOIDES  (RcCVe). 

Buccinum  tritonaides,  Reeve,  Conch.  Icon.  vol.  iii.  pi.  z.  f.  77. 

ffab,  Philippine  Islands. 

I  cannot  agree  with  Tryon  in  considering  this  species  a  variety  of 
P.  ignea,  Gmelin.  The  differences  of  form,  colour,  and  sculpture 
are,  I  think,  sufficient  to  separate  them. 

39.  Tritonidea  undosa  (Linn^),  var. 

Hab.  Malacca,  Australia,  Philippines,  Yiti,  Paumotus,  Society 
Islands. 

This  species  varies  considerably  in  size.  The  specimens  horn 
Aden  are  very  small  in  comparison  with  the  shell  figured  by  Reeve' 
from  the  Philippines,  being  only  22  millimetres  in  length.  They 
differ  also  in  the  absence  of  the  yellow  margin  to  the  aperture. 

40.  CoLUMBELLA  PROPiNQUA.     (Plate  XXXIII.  fig.  3.) 
Testa  acuminata,  ovata,  solida,  olivacea,  interdum  aurantia,  guttU 

et  macuiis  albis  /usco  marginatii  variegata ;  anfraetus  8,  con^ 
vesiuseuUy  ItBves  vel  obsolete  spiraliter  striati,  ultimus  basim 
versus  distinctius  transversim  striatus ;  spira  bretfis^  leviler 
concave  acuminata;  apertura  albida  vel  pallide  cterulea^ 
angusta,  hngitudinis  totius  ^  ad€Bquans  ;  labrum  extus  paulo 
inerassatum,  intus  denticulatum,  denticulis  mediants  paucis 
eateris  majoribus  ;  columella  callo  tenui  induta, 

Longit.  16^  miliim,,  diam.  9. 

This  species  is  very  like  (7.  vulpecula^  Sowerby,  but  differs  in 
^  Con.  Icon.  toI  iii.  Buccinum,  pi.  viii.  fig.  55. 
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colour  and  slightly  in  form.  The  labrum  in  that  species  is  white 
within  and  without,  and  much  more  strongly  transrerselj  striated 
externally  than  in  the  present  species.  The  latter  also  is  a  stouter 
shell,  broader  across  the  body-whorl  at  the  shoulder,  and  consequently 
the  spire  is  much  more  acuminate.  C  fabula^  Suwerby,  and  C. 
jpardalina^  Lamarck,  are  also  allied  species. 

41.  CoLUMBELLA  (Anachis)  misera,  Sowcrby. 

Hab.  Andaman  Islands,  Japan,  Sandwich  Islands. 

With  this  species  Tryon  (perhaps  rightly)  unites  (7.  zebra.  Gray, 
and  C.  pacifica,  Gaskoin.  A  shell  from  the  Andaman  Islands 
which  I  described  (P.  Z.  S.  1878,  pi.  50.  f.  6)  under  the  name  C 
nigricosta,  I  now  believe  to  be  the  same  as  C.  misera, 

42.  CoLUMBELLA  (Conidea)  flava  (Bruguidre). 

Hab,  Indian  Ocean,  Mauritius,  Reunion,  Seychelles,  Singapore, 
Japan,  <&c. 

The  Aden  shells  are  of  a  purplish -brown  colour  Tariegated  with 
whitish  dots  and  wavy  streaks.  The  inner  dentate  portion  of  the 
labrum  and  the  columella,  with  the  exception  of  the  upper  part 
which  is  white,  are  rose-purple.  The  epidermis  has  a  somewhat 
silky  appearance  and  is  disposed  in  longitudinal  close-set  shreds. 

43.  Engina  (Pusiostoma)  mendicaria  (Linue). 

Hab,  Red  Sea,  Zanzibar,  Mauritius,  Madagascar,  Amirantes, 
Philippines,  Australia,  Polynesia.  Gulf  of  AkabH,  Christmas  Uland, 
Mergui  Archipelago,  Solomon  Islands  {Brit.  Mus.), 

44.  Eburna  valentiana,  Swainson. 

Hab.  Red  Sea  and  Persian  Gulf.  Aden  (Jousaeaume), 
This  is  not  the  Nassa  moUiana  of  Chemnitz  as  supposed  by 
Sowerby  ^  and  Tryon  ^  Chemnitz  describes  his  species  in  the  fourth 
volume  of  the  *  Conchy  lien-Cabinet,' pp.  15-18,  and  figures  ic  on 
pi.  122.  fig.  1119.  The  shell  there  depicted  is  the  well-known  E, 
zeylanica,  Sowerby  evidently  never  read  Chemnitz's  text,  but 
appears  to  have  been  led  into  the  error  through  Chemnitz  having 
inadvertently  put  the  name  Nassa  molliana  (p.  13)  to  figure  1118. 
On  page  6  it  is  referred  correctly  to  figure  1119. 

45.  BuLLiA  MAURiTiANA,  Gray. 

Hab,  Madagascar  (frray);  \dtn  {Caramagna), 

I  quite  agree  with  Tryon  in  uniting  B,  grayi^  Reeve,  with  this 
species.  The  beautiful  specimens  collected  at  Aden  by  Major 
Yerbury  are  of  a  livid  colour,  glossy,  with  the  basal  carina  and  the 
aperture  of  a  dark  rich  brown,  and  the  spot  at  the  termination  of 
the  sutural  callus  is  also  deep  brown.  The  largest  spedmen  is 
52  millim.  long,  whilst  the  gigantic  example  referred  to  by  Reeve 
under  B.  grayi,  which  has  been  in  the  Museum  fifty  years,  is  64 
millim.  in  length. 

'  Tbc«auru8  Conch,  vol.  iii.  p.  69.  *  Mau.  Conch,  vol.  iii.  p.  213. 
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46.  BuLLiA  (Leiodomus)  lineolata  (Wood). 

1828.  Buccinum  lineolatum,  Wood,  Index  Test.  Snppl.  p.  12, 
pi.  4.  f.  22. 

1834.  Buccinum  poliium  (Deshayes  fTom  Lamarck),  fi^anger's 
Vo?.  Indes  Orientales,  Zool.  p.  431,  pi.  iii.  ff.  1,  2. 

i 840- 1850.  Buccinum  bellangeri^  Eieuer,  Coq.  Viv.  p.  34,  pi.  14. 
f.  48. 

1846.  Bullia  belangeri,  Kiener,  Reeve,  Con.  Icon.  pi.  ii.  f.  8a-b. 

Hab.  Aracan,  Ceylon. 

I  do  not  know  the  exact  date  of  Kiener's  publication,  bat  there  is 
no  doubt  that  it  appeared  some  years  after  Wood's  Index.  Wood's 
type  b  in  the  British  Museum. 

47.  BuLLLA  (Leiodomus)  tahftensis  (Gmelin). 

Buccinum  australcy  Chemnitz,  Conch.-Cab.  vol.  x.  p.  178. 

Buecinum  australe  otaheitensi,  id.  1.  c.  p.  202,  pi.  154.  f.  1477. 

Buccinum  tahitense,  Gmelin,  Svst.  Nat.  p.  3498 ;  Wood,  Index 
Test.  p.  Ill,  pi.  23.  f.  109. 

Bullia  taheitensis  (Gray,  MSS.),  Reeve,  Couch.  Icon.  f.  11. 

This  species  has  not,  I  believe,  been  recorded  from  any  special 
locality  of  recent  years,  and  the  original  habitat,  "Otaheite  {Chem- 
nitz)" has  not  been  confirmed.  The  figure  of  thb  shell  in  Tryon's 
*  Manual '  is  not  worth  ouoting,  the  drawing  being  very  bad  and  the 
colour  simply  disgraceful ;  in  tact  the  colouring  of  the  figures  in  the 
whole  of  this  volume  (vol.  iv.)  is  so  utterly  ridiculous  that  not  the 
slightest  attention  should  be  paid  to  it.  Dabs  of  blue,  smears  of 
pink,  washes  of  green,  &c.,  &c.  seem  to  have  been  applied  haphazard ; 
indeed  the  production  of  a  nursery  would  be  as  near  reality. 

48.  Bullia  (Leiodomus)  kurachensis,  Angas. 

Bulla  (Leiodomus)  kurrachensisy  Angas,  Proc.  Zool.  Soc.  1877» 
p.  229,  pi.  54.  f.  6. 

Bullia  (Pseudoetrombus)  kurracheneis.  Try  on,  Man.  Conch, 
vol.  iv.  pi.  6.  f.  90. 

Hab,  Kurrachee,  N.W.  coast  of  India. 

Besides  the  type  presented  to  the  Museum  by  the  late  G.  F. 
Angas,  Esq.,  there  are  three  specimens  also  from  Kurrachee  in  the 
Cumingiau  Collection.  The  specimens  from  Aden  are  very  pale 
brown. 

49.  Nassa  pullus  (Linn6). 

Hab,  Red  Sea,  Java,  Philippines,  Aden  {Caramagna), 

50.  Nassa  lentiginosa,  A.  Adams. 

Hab.  Philippines. 

With  this  species  I  would  unite  N,  punctata^  A.  Adams,  and 
N,  vdata,  Gould.   It  is  considered  by  Try  on  ^  a  form  of  iV^.  grandiosa, 

'  ICan.  Oonch.  toI.  iv.  pp.  34-5. 
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Hinds,  with  which  species  he  nnites  s  considerahle  number  of  what, 
to  mj  mind,  are  quite  distinct  species. 

51.  Nassa  albescens,  Dunker  (fet.  fenesttrata,  Marrat). 
Hab.  Red  Sea,  India,  Ceylon,  Seychelles,  Singapore  (Brit.  Mus.) ; 

Mozambique,  Philippines,  Moreton  Bny,  Australia  (Marrat), 

The  above  are  the  localities  for  the  Yarietj /enestrata,  I  am  not 
sure  that  the  shell  figured  by  Reeve  (Con.  Icon.  f.  100)  is  the  same 
species  as  that  described  by  Dunker  under  the  name  albescens.  The 
latter  is  stated  to  be  West-Indian,  and  although  Reeve  also  quotes 
West  Indies,  the  specimen  he  figures  was  probably  Australian,  as  it 
agrees  precisely  with  specimens  in  the  Museum  from  that  region. 

52.  Nassa  coronata  (Linn.). 

Hab,  Natal,  £.  Africa,  Seychelles,  Andaman  Islands,  Daraley 
Island  (Brit.  Mus.).  Other  localities  are  Madagascar,  Java, 
Philippines,  &c. 

53.  Nassa  gemmulata,  Lamarck,  var. 

Hab.  Red  Sea,  Muscat,  Japan,  Philippines,  Cape  York,  New 
Guinea,  Queensland.     Aden  (Caramagna). 

The  shells  from  Aden  belong  to  the  variety  described  by  A. 
Adams  under  the  name  of  N.  verrucosa.  They  are  considerably 
larger  than  Adams's  type  as  figured  by  Beeve  (Conch.  Icon.  f.  36). 

54.  Nassa  fissilabris,  A.  Adams. 
Hab.  Philippines. 

This  species  is  peculiar  on  account  of  the  unusually  distinct  sinus 
at  the  upper  end  of  the  labrum  and  for  the  development  of  the 
callosity  above  it.  It  is  perfectly  distinct  from  N,  nodicostata 
and  crenolirata  of  A.  Adams  and  albipunctata.  Reeve,  which  are  all 
united  by  Tryon\  but  which  I  consider  separate  well-defined  species. 

55.  Phos  roseatus.  Hinds. 
Hab,  Philippines. 

Only  a  single  specimen  was  found  by  Major  Yerbury. 

56.  Rapana  bulbosa,  Solander. 

Hab,  China,  Japan,  PhiHppines.  Red  Sea,  Kurachee,  Singapore 
(Brit.  Mus.). 

57.  Purpura  rudolphi,  Lamarck. 
Hab.  Philippines,  Natal. 

58.  Purpura  hippocastanum,  Lamarck. 

Hab.  Red  Sea,  Seychelles,  Amirantes,  Mergui,  Japan,  Philip- 
pines, N.E.  Australia,  Fiji,  and  New  Zealand  (Brit.  Mus.). 

Many  other  localities  have  been  quoted  for  this  species.  The 
synonymy  given  by  Try  on  (Man.  Conch,  vol.  ii.  p.  162)  is  so 
ridiculous  that  it  is  beneath  criticism. 

*  Man.  Conch,  vol.  iv.  p.  40. 
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59.  Purpura  mancinblla  (Lino.). 

Bab.  Philippines,  Cejlon,  Meri^ui,  Amboina,  Bay  of  Muscat. 
P.  eehinata,  Blainville,  and  P,  (BgrotOy  Reeve,  united  by  Tryon 
(Man.  Conch,  vol.  ii.  p.  164)  with  this  species  are  certainly  distinct. 

60.  Purpura  tissoti.  Petit. 

Purpura  tissoti.  Petit,  Journ.  de  Conch.  1852,  p.  163,  pi.  vii. 
ff.  4  a-b. 

Cantharus  tissoti,  Tryon,  Man.  Conch,  iii.  p.  164. 

Pisama  tissoti,  id.  op.  cit.  vol.  ii.  p.  258. 

Hah.  Bombay  (Petit  if  Brit.  Mus.). 

This  species  is  a  true  Purpura,  having  the  typical  operculum  of  the 
genus.  It  b  most  surprising  that  Tryon  could  see  in  it  any  relation- 
ship to  the  genus  Cantharus. 

61.  SiffTRUM  TUBERCULATUM  (BlainviUe). 

Hab,  Red  Sea,  Indian  Ocean,  Mozambique,  Japan,  N.E.  Aus- 
tralia, Solomon  Islands,  &c.  (Brit.  Mus.). 

Other  localities  in  the  Indian  and  Pacific  Oceans  have  been  re- 
corded (vide  Smith,  Voy  'Alert,'  p.  52). 

62.  SiSTRUM  UNDATUM  (Chcmnitz). 

Hab.  Andaman  Islands,  Tranquebar,  Singapore,  West  &  N.W. 
Australia,  Louisiade  Archipelago,  Uhina,  Japan,  New  Caledonia,  &c. 

63.  SifiTTRUM  FisCELLUM  (Chcmnitz). 

Hab.  Red  Sea,  Philippines.     Natal  and  Polynesia  (Cooke). 

64.  SisTRUM  CHRYSOSTOMA  (Deshayes). 

Bieimula  ehrysostoma,  Deshhjes,  Mag.  de  Zool.  1844,  pi.  86. 

Ricinuia  chrysostoma  (part.),  Tryon,  Man.  Conch,  vol.  ii.  p.  191, 
pL  59.  f.  283. 

Hab.  Red  Sea  (Deshayes).  Indian  Ocean,  Philippines,  Polynesia 
(Cooke). 

The  Aden  shells  agree  precisely  with  the  Red  Sea  forms  as 
described  by  Deshayes. 

65.  SisTTRUM  ELATUM  (Blainvillc). 

Pur^^ra  elata,  Blainville,  Nouv.  Ann.  Mus.  1832,  p.  207,  pi.  11. 
£11. 

Bicinula  elata.  Reeve,  Con.  Icon.  fig.  27  (is  a  small  variety). 

Ridnula  spectrum.  Reeve,  1.  c.  fig.  19. 

Hab.  New  Holland  (Bfomvt^).  Philippines  (iS^eoe).  Red  Sea 
(Brit.  Mus.). 

The  aperture  of  this  species  is  described  as  white  by  Blainville 
and  Reeve.  In  several  specimens  in  the  Museum  it  is  pale  or  deep 
yellow. 
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66.  Cancellaria  melanostoma,  Sowerby. 

Hah.  —  ? 

The  locality  of  this  species  has  not  been  recorded  in  any  of  the 
monographs. 

67*  Cancellaria  hystrix,  Reeve. 

Hab.  Mauritius. 

Two  specimens  collected  by  Mr.  Baynham  have  the  two  purplish 
bands  on  the  body-whorl  much  darker  than  Reeve's  type. 

68.  Cancellaria  scalarina,  Lamarck. 

Hab,  Isle  de  France  (Kiener). 

The  specimen  from  Aden  agrees  very  fairly  with  Kiener's  figure  * 
of  this  species.  I  am  inchned  to  think  that  the  shell  identified  by 
Sowerby  ^  as  this  species  is  correctly  determined^  although  Crosse ' 
has  held  a  different  opinion. 

69.  MiTRA  granatin  A,  Lamarck. 

Mitra  granatina,  Kiener,  Coq.  Viv.  p.  16,  pi.  4.  f.  10. 
Mitra  seabriuscula.  Reeve  (?  Voluia  seabricula  of  Linn.),  Con. 
Icon.  pi.  2.  f.  35. 

Hab.  Philippines  {Reeve) ;  Viti  Islands  {Tryon). 

70.  Mitra  ferrdginea,  Lamarck. 

Hab,  Islands  of  Annaa  and  Taheite  (Reeve), 

The  specimen  from  Aden  has  the  form  and  sculpture  of  this 
species  as  depicted  by  Reeve,  but  the  brown  colour  is  replaced  with 
brigbt  red,  like  that  of  M,  rubrifincta,  which,  as  suggested  by 
Tryon,  is  probably  only  a  variety  of  this  species. 

71.  Mitra  scutulata,  Lamarck. 

Hab,  Philippines,  Mergui. 

Two  specimens  from  Aden  are  connecting-links  between  this 
species  and  M,  amphorella,  Lamarck.  They  have  the  white  zone  at 
the  upper  part  of  the  whorls  like  the  latter  and  variegated  markings 
like  the  former ;  the  impressed  transverse  fine  lines  are  of  a  red  tint, 
and  the  whole  surface  is  covered  with  a  thin  olivaceous  epidermis. 

72.  Mitra  literata,  Lamarck. 

Hab,  "  Red  Sea,  Java,  Mauritius,  S.  Africa,  Philippines,  Poly- 
nesia "  (Tryon), 

In  the  two  specimens  from  Aden  the  rich  brown  colour  predomi- 
nates over  the  white. 

73.  TuRRis  intermedia  (Kiener). 

Hab,  Moluccas  (Reeve) ;  Madagascar  (Kiener)  ;  East  Coast  of 
Africa,  Nicobar  Islands,  Ceylon,  Malay  Archipelago  (Martens), 

*  Icon.  Coq.  Viv.  pi.  5.  f.  3. 

^  Thee.  Oon.  vol.  ii.  pi.  96.  f .  88. 

'  Joum.  de  Conch.  1861,  toI.  ix.  p.  231. 
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74.  Fasciolaria  trapezium  (Linne). 

Hab.  Mauritius,  Ewt  Africa,  Madagascar,  Red  Sea,  Seychelles, 
4c ;  also  Philippines,  Java,  China. 

Common  at  Assab  and  Karaman,  and  eaten  by  the  natives 
(Canmoffna). 

75.  Latirus  POLYGONU8  (Gmelin). 

Sab.  Massaua,  Dahlak  Island,  and  Suez  in  the  Red  Sea,  Sey- 
chelles, Mauritius,  Philippines,  Tonga  Island,  &c.,  and  many  parts 
<>f  the  Indian  and  Pacific  Ocean. 

76.  Latirus  (Perioternia)  PAULUCCiiR,  Canefri. 
Sab,  Bed  Sea,  Mauritius. 

77.  Latirus  (Peristernia)  forsralii,  Canefri. 
Bab.  Red  Sea  and  Mauritius  ;  Mozambique  (B.M.). 

78.  Harpa  ventricosa,  Lamarck. 

Hob.  Many  parts  of  the  Indian  Ocean,  Philippine  Islands  ;  Port 
Curtis  (ifiw.  Cuming). 

79.  OuvA  IN  PLATA,  Lamarck. 

^ab.  Red  Sea,  Persian  Gulf,  Madagascar,  Zanzibar,  Mauritius, 
Wunion,  Seychelles,  Ceylon. 

80.  Atcillaria  albisulcata,  Sowerby. 

Sab.  Red  Sea  {Sowerby)  \  Indian  Ocean  (Weinkauff) ;  Aden 
(Caramagna). 

81.  Ancillabia  fulva,  Swainson. 
Sab.  Red  Sea. 

82.  Ancillaria  acuminata,  Sowerby. 

Sab.  Red  Sea,  Zanzibar,  Seychelles,  S.  Africa. 

83.  Ancillaria  ampla  (Gmelin). 

Sab.  Red  Sea,  Ceylon,  Mauritius,  Philippines. 

84.  Ancillaria  mauritiana,  Sowerby. 
Sab.  Mauritius,  Madagascar,  New  Holland. 

85.  Margin  ELLA  obscura.  Reeve. 
Bab .  ?  (Reeve). 

The  type  of  thb  species,  presented  to  the  Museum  by  Mrs.  T. 
I*nihe  Taylor,  is  smaller  than  the  specimen  from  Aden,  which  is 
10^  milliiQ.  in  length  and  more  conspicuously  banded,  agreeing  very 
^ij  with  Reeve's  figure. 

86.  Cassis  olauca  (Linn.). 

Sab.  Andaman  Ishmds,  Singapore,  Philippines,  Moluccas. 
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87.  Cassis  pila.  Reeve. 

Hob.  Mergui,  China,  Philippines,  Australia. 

88.  Cassis  nodulosa  (Gtnelin). 

Buccinum  no.  107,  Schroter,  Einleituag,  vol.  i.  p.  383,  pi.  2. 
ff.  9  a-b. 

Buccinum  nodulosumy  Gmelin,  Syst.  Nat.  p.  3479. 

Buccinum  biarmatum,  Dillwyn,  Cat.  p.  599. 

Ywrs.^Ccusis  torquata,  Reeve,  Con.  Icon.  ff.  1  a-1  c ;  Tryon, 
Conch.  Man.  vol.  vii.  pi.  7.  ff.  92-3. 

Cassis  vibex,  var.,  Kiister,  Conch.-Cab.  pi.  49.  ff.  5,  6. 

Ybt.ss Cassis  erinaceus,  Brugui^re,  Kieaer,  Coq.  Viv.  pi.  II. 
ff.  21-21  a. 

VtLT,^  Cassis  turgida^  Reeve,  Con.  Icon.  ff.  25a-c. 

Hob,  Sarooa  or  Navigators'  Islands  (typical  form  in  B,M.); 
Mozambique,  Red  Sea,  Andaman  Islands  (vars.  torquata  in  B.M.)  ; 
New  Holland  (Reeve)  ;  Zanzibar  (Kirk). 

The  Buccinum  nodulosum  of  Gmelin  was  founded  on  Schroter's 
figure  referred  to  above.  The  shell  there  represented  is  the  counter- 
part of  the  three  specimens  in  the  Museum  from  the  Navigators' 
Islands,  presented  by  Her  Majesty  the  Queen  in  the  year  1841. 
They  correspond  with  the  figure  in  every  particular — the  form,  the 
nodose  whorls,  the  greatly  thickened  lip  with  the  tubercles  along 
the  margin,  and  the  crenulations  within  are  precisely  similar. 

The  nodose  variety  of  C.  torquata  has  the  outer  lip  rather  less 
thickened  and  the  crenulations  or  lirse  within  it  less  developed. 

The  stunted  form  of  C  vibex  (Kiister,  Conch  .-Cah.  pi.  51.  ff.  5,  6) 
differs  in  having  tuhercles  only  at  the  anterior  part  of  the  labrum 
which  is  not  lirate  within  ;  it  also  appears  to  have  no  dark  spots 
around  the  base  of  the  body-whorl. 

89.  DoLiUM  cuMiNGii,  Hanley. 
Hab.  Philippine  Islands,  Wide  Bay. 

90.  DoLiUM  MACULATUM,  Lamarck. 
Hab.  Ceylon,  Andaman  Islands,  &c. 

91.  DoLiUM  OLEARiuM,  Brugui^re. 

Hab.  Ceylon,  Mauritius,  and  other  parts  of  the  Indian  Ocean  ; 
Red  Sea  (Bunker). 

92.  DoLiuM  LT7TBOSTOMUM,  Kuster. 

Hab.  Japan  (Dunker,  Schrenck,  Lischke,  Brit.  Mus,). 

This  species  has  been  shown  by  Lischke  to  be  the  same  as 
D.japonicum  of  Dunker.  D./avannii,  Hanley,  is  also  the  young 
state  of  this  species,  which,  however,  I  am  rather  inclined  to  think 
has  not  been  satisfactorily  shown  to  be  distinct  from  2>. 
gatum. 
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93.  DouuM  PBRDix  (Linn.). 

Httb.  W.  Indies,  W.  Africa,  Indian  and  Pacific  Oceans. 
The  single  specimen  from  Aden,  about  an  inch  in  length,  has  very 
fiae  spiral  ribs,  and  is  rather  thick  and  strong  for  its  size. 

94.  TarroN  ranzanii,  Biauconi. 

Triton  ranzanii,  Bianconi,  Bendiconti  Accad.  Sci.  Istit.  Bologna, 
1H49-50,  p.  4:i ;  id.  Mem.  Accad.  1851,  vol.  Ui.  p.  17,  pi.  3.  ff.  1,  2 ; 
Kobelt,  Conch..Cab.  ed.  2,  p.  273, 

Triian  tigrinus  (part.),  Tryon,  Man.  Conch.  voL  iiL  p.  18,  pL  10. 
f.  71  (copy  of  Bianconi). 

Hah  Moxambiqiie  {Bianconi)',  Aden  (Bai/nAam), 

This  appears  to  be  a  rare  species,  and  has  not  been  recorded 
nnce  its  oritnnal  discovery  by  BianconL  It  is  quite  distinct  from 
T,  iigrinu9,  with  which  Tryon  associated  it, 

95.  Triton  pilcaris  (Linn.). 

Bab.  Red  Sea,  Indian  and  Pacific  Oceans,  West  Indies. 

96.  Triton  chlorostoma,  Lamarck. 
Bab,  Indian  Ocean,  Philippines. 

57.  TarroN  ulbiosus.  Wood. 

Bab,  Indian  Ocean,  Philippines,  Queensland. 

98.  TarroN  trilinbatus.  Reeve. 

Hab,  Red  Sea,  Persian  Gulf,  Indian  Ocean,  Philippines. 

^^  is  probably  merely  a  variety  of  T.  gallinago, 

^*  Tmnoif  VB8PACEU8,  Lamarck. 
Hah.  Indian  Ocean,  W.  Australia. 

100.  Trttoic  cingulatus,  Lamarck. 

Hah.  Swatow,  China  {Brit,  Mus.) :  Philippines,  Gnlf  of  Sues* 

101.  Rakbula  8PI1C08A,  Lamarck. 

Hah.  Red  Sea,  Mauritius,  Cejltm,  &c.;  Aden  {Carawutgna). 

102.  Rakblul  grakifera,  Lamarck. 

^•4.  Adfn  {JomsaeoMme),  Red  Sea,  Indian  Ocean,  Sir  C.  Hardy's 

J03.  PiiuLA  ncrs  (Linn.). 

Hah,  Indian  Oeean. 

A  attll  tprdmeo  from  Aden  is  almost  eotirrly  white,  otily  a  few 
WT  pile  jeOowisfa  spots,  indicating  the  position  of  the  transverse 
paktOMs,  betag  noUceable. 

IW.  Xatica  pcugaris,  PfaiKppL 

^  Tttioorin,  S.  India  {BriL  Mtu.);  Mergui  {Marteng). 
*^  «»fity  of  this  spedes  has  not  been  recorded  in  any  of  the 
^oc  UoL.  Soc— 1891,  No.  XXVUI.  28 
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monographs  of  this  genus.  The  series  from  Aden  indndes  small 
specimens,  such  as  figured  hy  Philippi,  and  others  as  large  as  that 
fiygured  by  Reeve  in  the  'Conchologia  Iconica'  (fig.  63).  The 
minute  dotting  varies  in  depth  of  colour  and  size,  but  all  examples 
exhibit  the  characteristic  brown  mark  below  the  umbilicus. 

105.  Natica  TjBniata,  Menke. 

Hab.  Philippines,  Japan,  China,  Java  ;  Assab  {Caramagna). 

The  operculum  of  this  species  has  only  recently  been  described  \ 
It  is  strong  and  shelly,  spirally  grooved  and  ridged,  the  central  |H>rtion 
being  more  elevated  than  the  rest  of  the  surface,  and  the  inner  edge, 
or  that  which  applies  to  the  columella  of  the  shell,  is  not  straight 
but  excurved  at  the  middle. 

106.  Natica  rufa,  var. 

Hah,  Type  from  Mauritius;  Madagiiscar,  Singapore;  Borneo 
{Brii.  Mus.). 

The  Aden  specimens  belong  to  the  variety  (N./orskalii,  Chemnitz) 
which  has  been  quoted  from  Mauritius  (Tryon)  and  the  Red  Sea 

107.  Natica  maroccana  (Chemnitz). 

Hob.  W.  Indies,  W.  and  £•  Africa,  Red  Sea,  Indian  Ocean,  West 
coast  of  America,  &c. 

108.  Natica  (Neverita)  didyma  (Bolten*). 

Hab,  Indian  Ocean,  N.  Australia  to  Japan,  £.  Australia.  Aden 
{Caramagna  as  N.  chemniizi), 

109.  Natica  (Mamilla)  melanostoma,  Lamarck. 

Hab.  Red  Sea,  Indian  Ocean,  some  parts  of  the  Pacific  Aden 
(  Caramagna). 

110.  Natica  (Polinices)  mamilla  (Linn.). 
Hab,  Same  as  AT.  melanostoma ;  Aden  (Caramagna), 

111.  Natica  (Naticina)  papilla  (Gmelin). 
Hab.  Red  Sea,  Indian  Ocean,  Moluccas. 

112.  Sigaretus  plamulatus,  R^cluz. 
Hab,  £.  Africa,  Indian  Ocean. 

1 13.  Ianthina  TROCHOiDEA,  Rccve. 

The  specimens  from  Aden  correspond  exactly  in  form  with  Reeve's 
figure* 

114.  Kecluzia  rollandiai«a,  Petit. 

The  two  specimens  from  Aden,  and  one  in  the  Museum  from 

1  P.  Z.  S.  1890.  p.  270,  pi.  xii.  f.  15. 

•  Vide  Wat«on,  *  Report  Challenger  Ghisteropoda,'  p.  450. 
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8.  Africa,  apparently  belong  to  this  species,  agreeing  very  fkirly  with 
the  figure  in  the  *  Journal  de  Conchyiiologie,*  voL  iv.  pL  5.  f.  12. 
The  tjpe  was  obtained  on  the  Californian  coast. 

115.  EuLiMA  cuMiNGii,  A.  Adams. 

Hab,  Sandwich,  Lord  Hood*8  and  Viti  Islands  (TVyon). 

116.  Solarium  perspectivum  (Linn.). 

Sab.  Indian  Ocean,  Amboyna,  China  Sea,  &o. 

117.  Solarium  ljsvigatum,  Lamarck. 

Bab,  Rurrachee,  Madagascar  and  other  parts  of  the  Indian  Ocean. 

118.  Solarium  (Philippia)  hybridum,  Lamarck. 

Bab.  Philippines,  China  Sea.     Mauritius  and  E.  Australia  {Brit 

Mus.), 

119.  ToRiNiA  PERSPECTiYiuNCULA  (Chemnitz)* 

Bab.  Indian  and  Pacific  Oceans :  Suez  (Cooke), 
The  single  specimen  from  Aden  belongs  to  the  depressed  form 
figured  by  Hanley  in  Sowerby's  '  Thesaurus/  vol.  iiu  pi.  254.  f.  63. 

Cypraa. 

The  following  species  of  this  genus  were  obtained  at  Aden  by 
Major  Yerbury : — 

120.  CvPRjCA  PANTHERiNA,  SoUnder. 

121.  CYPRiBA  yiTBLLUS,  LiuU. 

122.  CYPRiEA  CAURICA,  LiuU. 

123.  Cyprjea  pulchra,  Gray. 

124.  Cypraa  HEI.VOLA,  Linn. 

125.  Cyprjea  UN  data,  Lamarck. 

126.  CYPEiBA  TURDU8,  Lamarck. 

127.  Cyprsa  arabica,  Linn. 

128.  Cypilba  talpa,  Linn. 

129.  Cyprjba  felina,  Gmelin. 

130.  Cyprjba  fimbriata,  Grodin. 

131.  Cypraa  cruenta,  GmeUn. 

132.  Cyprsa  ISABELLA,  Linn. 

133.  Cyprsa  carneola,  Linn. 

134.  Cyprjba  erosa,  Liim. 

2S* 
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135.  CypRiEA  BRYTHRAENSis,  Beck. 

1 36.  Cypraa  ANNULT7S,  Lino. 

These  are  all  well-known  species,  of  which  the  distribution  has  been 
given  in  Tarious  roonomiphs.  More  than  half  of  them  have  been 
recorded  from  the  Bed  Sea,  and  all  are  known  inhabitants  of  the 
Indian  Ocean.  C.  cruenta  and  C  undata  are  quoted  from  Aden  by 
Caramagua. 

137.  LnroRiNA  glabrata,  Philippi. 

Hah.  Natal  and  Amirantes  Islands  {BAt»  Mus,). 

''  Pajta,  Peru,"  one  of  the  original  habitats  quoted  for  this  species, 
is  probably  one  of  the  numerous  errors  of  locality  which  occur  in 
Cuming's  collection.  So  far  as  I  am  aware  it  has  never  been 
confirmed. 

138.  Littorina  natalensis,  Krauss. 

Hob.  Natal  and  Algoa  Bay  {Krauss).     Ceylon  (Brit.  Mus,). 

Some  specimens  from  Mergui  received  from  Dr.  Anderson  and 
determinea  by  Martens  as  L.  pyramidalis,  Quoy  &  Gaim.,  also 
belong  to  this  species. 

139.  Littorina  orano-costata.  Reeve. 

Hab,  Brisbane,  Queensland. 

The  shells  described  from  Christmas  Island  under  the  name  of 
L.  granieostata,  which  I  subsequently  changed  to  L.  insularis,  should, 
I  now  believe,  be  associated  with  this  species. 

The  examples  from  Aden  are  more  finely  granose  than  the  typical 
form. 

140.  Planaxis  breviculus,  Deshayes. 

Hab.  Gulf  of  Akaba  and  Persian  Gulf  (Brit,  Mus.).  Gulf  of 
Suez. 

141.  Ceritbium  (Yertagus)  obkliscus,  Brugui^re. 

Hab.  Bed  Sea,  Indian  Ocean ;  China  and  Tonga  Islands  (Brit. 
Mus.).   S.  Africa  and  many  parts  of  Indian  and  Pacific  Oceans. 

142.  Cerithium  (Ybetagus)  kochi,  Philippi. 

Hah.  Red  Sea,  Indian  Ocean,  Japan. 
Is  this  the  C.  subulatum  of  Lamarck  ? 

143.  Cerithium  Rt)ppELLi,  Philippi. 
Hah.  Red  Sea.     Seychelles  (Brit.  Mus.). 

144.  Cerithium  cjbruleum,  Sowerby. 

Hah.  Red  Sea,  Indian  Ocean ;  China  and  Tonga  Islands ;  Aden 
(Cooke). 
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145.  Cerithium  columna,  Sowerhy. 

Hab.  Red   Sea,    Indian   Ocean,  Philippines,  Australia,  Samoa, 

Fiji,&c. 

146.  (/ERITHIUM  TUBERCULATUM  (Lion.). 

Hab.  Red  Sea,  Indian  Ocean,  Philippines,  Polynesia. 
For  remarks  on  this  and  allied  species  see  Report  on  the  *  Alert' 
Collections,  pp.  63,  64. 

147.  Cerithium  yerburyi.     (Plate  XXXIII.  fig.  4.) 

Tetia  elongata^  acuminata,  alba^  lineis  transversis  nigris  interruptis 
ornata;  anfract,  10,  convexiusculi,  costis  longitudinalibus  {in 
an/r,  penult.  9,  in  ultimo  tenuiorihua  circiter  12)  lirisque  spira- 
libus  (an/r.  superioribus  3,  in  ult,  7-8  aliisque  minoritms  inter- 
calentibus)  instructi ;  apertura  obliqua^  longit.  totius  \  superans  ; 
labrum  extus  incrassatum,  intus  aibum,  leviter  liratum ;  colu- 
mella oblique  arcuata ;  eanalis  brevis,  obliquus. 
Longit,  19,  diam.  7  millim. 

Id  this  species  a  few  of  the  costsc  (about  two  on  each  whorl)  are 
more  conspicuous  than  the  rest,  and  one  on  the  lefl  side  ol  the  body- 
whorl  which  inferiorly  runs  into  the  cauda  forms  a  boundary  to  it. 
Between  this  and  the  labrum  the  costse  are  finer  than  upon  the  pre- 
ceding whorl.  The  interrupted  black  lines  fall  upon  the  spiral 
ridges,  which  on  crossing  the  ribs  form  more  or  less  acute  tubercles. 
Id  the  interstices  between  them  there  are  fine  parallel  strise.  C.  torresi. 
Smith,  is  closely  allied  to  this  species,  but  more  slender,  and  differs  in 
detail  of  sculpture. 

148.  TUBRITELLA  MACULATA,  RcCVe. 

Hab.  China  Sea. 

The  brown  thread-like  lines  which  cover  the  surface  are  more 
distinct  in  the  specimens  from  Aden  than  in  those  from  the  China 
Set. 

149.  TURRITELLA  COLUMNARIS,  KicUCr. 

Bab.  Ceylon  (Reeve) ;  Mergui  (Martens). 

The  whorls  in  the  specimen  figured  by  Reeve  (Conch.  Icon.  f.  14) 
are  UDusually  flat.  Most  examples  more  nearly  resemble  Kiener's 
figure  ot  this  species.  The  granulation  of  the  transverse  striae  men- 
tioned by  Kiener  is  very  feeble,  and  can  hardly  be  ^id  tu  exist  in  the 
specimena  I  have  examined.  Two  specimens  from  Aden  are  remark- 
ably short  and  broad  in  proportion,  so  that  at  first  I  was  inclined  to 
regard  them  as  a  distinci  species.  Their  colour  and  sculpture  being 
the  same  as  the  typical  form,  I  now  regard  them  merely  as  a 
different  growth  of  the  same  species. 

150.  MiTRULARiA  CICATRICOSA  (ReCVC). 

Calffptr^ea  eicatricosa.  Reeve,  Cun.  Icon.  f.  3  a-b. 
Uab.  Philippine  Islands  (Cuming). 
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151.  Crbpidula  (ErgjBa)  WAL8HI,  HermaDDsen. 

Hab.  Cevlon  and  Singapore  {Reeve) ;  A.«sab  {Caramagna). 

lo2.  CALYPTRiSA  (Galerus),  sp.  inc 

A  »ingle  speciinen  is  all  I  have  seen  of  this  apparently  new  species. 
It  is  much  elevated,  cap-shaped,  dirty  whitbh  externally  and  tinted 
with  purple  inside,  especially  towards  the  apex.  It  is  rad lately  ridged 
and  concentrically  striated  with  wavy  lines  of  growth.  The  internal 
process  is  small,  slender,  compressed,  and  placed  on  the  bide  towards 
\^hicli  the  tpex  inclines. 

153.  Amalthea  acuta  (Qnoy  &  Gaimard). 
Huh.  Indian  and  Pat-ific  Oceans. 

154.  Strom BU s  TRicoRN IS,  Lamarck. 

Hah.  Red  Sea,  Bourbon,  Seychelles,  Philippines. 

155.  Strombus  GiBBBRULUS^  Linn. 

Sah.  Aden  (Caramagna) ;  Red  Sea,  Assab,  Indian  Ocean,  Philip- 
pines, Polynesia. 

156.  Strombus  LUBUANua^  Linn. 

Hah.  Red  Sea,  Assab,  &c.  as  for  S.  gihberulue. 

157.  Strombi;8  ploridus,  Lamarck. 
Hah.  Same  as  preceding  specie?. 

158.  Strombus  dentatus,  Lim.,  var. 

Hah,  Red  Sea,  Indian  Ocean,  &r. 

The  specimen  from  Aden  belongs  to  the  variety  named  iS.  degans 
by  Sowerby.     S,  ruppeliii,  Reeve,  is  another  variety. 

159.  Strombus  yerburyi.     (Plate  XXXIII.  fig.  5.) 

Testa  parvOf  suh/usi/ormis,  alha^  plus  minus  lutescenti  halteata; 
spira  gracilis^  producta^  longit.  totius  J  subaqttans  ;  anfraetus 
normales  circiier  9,  svperne  concavi  et  marginati,  supra 
medium  rofunde  angulati,  infra  angulum  fere  recti,  Umgi^ 
tudinaliler  plicati,  transversimque  svlcati ;  plica  vel  castas 
nuwterosa  (in  an/r.  penult,  ad  24,  tit  ultimo  16~17»  in/eme 
sensim  cvavescentihus  paucis  labrum  versus,  cteteris  majorilus 
et  mogis  distanlibus,  superneque  subnodosis),  paucte  supra 
spirom  variciformes ;  sulci  regulares,  supra  et  inter  cosiss 
continui,  interstitia  vix  aquantes ;  anfr.  ultimus  brcvis,  basim 
versus  paulo  constrictus;  labrum  dilatatum,  ad  marginem 
anfraetus  superiorem  productum,  intus  et  eztus  inerassatum, 
sulcatum,  ad  marginem  acutum;  apertura  angusta,  alba; 
columella  callo  crenulato  tenui  rufo  notato  induta. 

Longit.  35  millim;  diam.  maj,  19. 

This  species  recalls  to  mind  iS.  cancellatvs  of  Pease,  a  Sandwich* 
Island  form.    It  differs  in  colour,  in  the  greater  length  ol  the  s|  ire,  ita 
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larger  size,  and  the  different  tint  of  the  columellar  callus.  There  are 
three  specimeus  of  this  very  interesting  species  in  the  Museum,  two 
presented  by  Mr.  Baynbam  and  one  by  Major  Yerbury.  The  specimen 
in  best  condition  exhibits  a  faint  pinkish  tint  upon  the  upper  part 
of  the  spire.  Most  of  the  pale  hrownish  or  luteous  colour  is  upon 
the  back  of  the  shell,  and  seems  to  he  divided  up  into  zones  by  a 
submf  dian  white  band  and  a  narrower  one  upon  the  angle  above. 
The  constriction  of  the  whorls  at  the  upper  part  forms  a  very  dis- 
tinct sutural  margination. 

ICO.  Strom  BUS  fusiformis,  Sowerby. 

Hob,  Aden  (Caramagna) ;  N.  Australia  (Eeeve) ;  Red  Sea  and 
Indian  Ocean. 

161.  Pterocbra  BRYONIA  (Gmelln). 

Hab,  Red  Sea,  Aden  (Caramagna) ;  Seychelles,  Aroirnntes, 
Madagascar,  Mauritius,  Bourbon,  East  Africa,  Ceylon,  Japan,  &c. 

162.  RosTELLARiA  cuRYiROSTRis,  Lamarck. 

Hah,  Red  Sea,  Persian  Gulf ;  Aden  (Caramagna)  ;  Moluccas. 

163.  Nbrita  polita,  Linn. 

Hob,  Berhera  and  Assab  (Caramagna);  Indian  and  Pacific 
Oceans ;  Aden  (Cooke). 

164.  Nerita  albicilla,  Linn. 

Hob,  Aden  (Caramagna)  ;  Red  Sea,  Indian  and  Pacific  Oceans. 

165.  Nerita  qtjadricolor,  Gmelin. 

Hab.  Red  Sea,  Mozambique,  Natal,  Bombay,  Java. 

166.  Nerita  longii,  Rocluz. 

Bab.  Aden,  Socotra,  Bombay. 

N,  arabica,  BecTe,  is,  as  stated  by  Martens,  a  synonym  of  this 
species  and  not  related  to  N.  ehamafeon,  Linn.,  as  supposed  by  Tryon. 

167.  Turbo  radiattjs,  Gmelin. 

Bab.  Red  Sea  and  Persian  Gulf;   Madagascar. 
T.   radtatus,   Reeve  (non   Gmelin),  =  T.  elegans,  Philippi,   is 
altogether  a  very  distinct  species. 

168.  TvRBO  (Marmorostoma)  coronatus,  Gmelin. 

Bab.  Aden,  Red  Sea,  Natal,  Zanzibar,  Cochin  China,  Moluccas, 
Japan,  &c. 

T.  granulatus,  Gmel.,  should,  I  think,  be  considered  a  variety  of 
this  species.  The  umbilication  of  some  specimens  and  the  imperforate 
columella  in  others  has  yet  to  be  accounted  for.  This  difference 
occurs  in  ftpecimens  otherwise  precisely  similar. 
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169.  Trochus  (Tectum)  dentatus,  Forskil. 

Hah.  Red  Sea,  Persian  Gulf. 

Both  the  typical  form  and  the  variety  {T,  noduUferus,  Lamk.) 
occur  at  Aden.  Of  the  latter  some  specimens  are  very  large,  being 
69  millim.  in  height  and  100  across  the  hase.  In  these  very  fine 
examples  the  nodules  at  the  periphery  become  son:ewhat  obsolete  upon 
the  la^t  third  of  the  whorl  to  tards  the  outer  lip.  Their  operculaare 
37  millim.  in  diameter,  thin,  yellowish  brown,  and  consist  of  IS  whorls 
which  enlarge  somewhat  rapidly. 

170.  Trochus  (Infundirulops)  erythrjcus,  Brocchi. 
Bab.  Red  Sea,  Golf  of  Suez. 

171.  Trochus  (Infundibulops)  firmus,  Philippi. 
Hab.  Persian  Gulf. 

172.  Trochus  (Euchelus)  atratus,  Gmelin. 

Sab.  Widely  distributed.  Many  parts  of  the  Indian  and  Pacific 
Oceans. 

1 73.  Trochus  (Clanculus)  pharaonis,  Linn. 
Hab,  Red  Sea,  Gulfs  of  Suez  and  Akaba. 

1 74.  Trochus  (Monodonta)  australis,  Lamarck. 

Hab.  Natal,  Seychelles,  Madagascar  ;  Gulf  of  Suez. 

All  the  8f)ecimens  from  Sciuth  Africa  which  I  have  seen  have 
stronger  spiral  eulci  and  ridges  than  the  examples  from  Aden. 
These  are  nearly  smooth,  hut  precisely  similar  in  style  of  colouring. 

175.  Fissurella  ruppellii,  Sowerby. 

Bab.  Mauritius,  Red  Sea,  Blast  Africa,  Mergui. 

176.  Patella  chitonoides.  Reeve. 
Hab.  Madagascar,  Mauritius,  Reunion. 

177*  Chiton  (Acanthopleura)  i&piniger,  Sowerby, 

Hffb.  Suez  (/jW)  ;  Aden  (Baddon)',  iilso  widely  distributed  in 
the  Pacific  and  Indian  Oceans, 

178.  Chiton  (I8tH^iocHITON)  YXneURVt.  (PlaEe  XXXIIl. 
fig.  6.) 

Testa  parvft^  depm*a,  in  wfdio  Imter  carinatu^  paUide  ^tes^ 
sorfiido-^viride  v/tamlafa  ;  areai  latfrafest  tentralcs  et  vaha 
artlica  ttndtqtw  *uhmqu(tlifer  refict/lattf  ;  ffp^jr  r^/rtf  posfica 
ifttbffn(raliSf  mfdiocriler  acutvs ;  H^fjmeptvtn  ^^vBrnis  minM- 
ii^sintis  indv/vm,  ro^eo-tfristvittj  tordido-viride  rmtcuiafum. 

Only  a  single  specimen  of  this  s^pecies  was  found  by  Mfajor  Yer- 
burv*  Tlic  sculpture  rfciiU&that  of  a  ttiimble.  It  is  a  tnflecoHrfcr 
on  fhf  lateraj,  f^pocinUy  along  their  posterior  mar^iiifi,  tbfln  on  ihf 
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central  areas.      The  dirty  green  spotting  is  also  more  noticeable 
on  the  hinder  edges  of  the  valves  than  elsewhere. 

179.  Chiton  (Callistochiton)  adenenbis.  (Plate  XXXIII. 
%  7.) 

Teitaparvdy  depressa^  haudcarinaf^i,  concolor,  pallide  fuseescens  ; 
valva  antica  costit  radiantibus  circiter  22  ffranulatis  instrueta; 
are€B  laterales  e  radiis  duobus  forte  granulatU  constita,  cenr 
trales  longitudinaliter  granulose  lirattB,  iiris  in  medio  tenuioribut 
quam  lateralibtu,  poetica  Iiris  tenuibus  ad  25  granvfatis  in- 
structa ;  UgameiUum  pallide  foscescene,  minutissime  squamv- 
latum. 

Longil,  14  millim.,  diam.  9|. 

The  sculpture  of  this  species  is  of  the  6ame  character  as  that  of 
C,  antiquus,  Iteeve,  but  not  quite  so  pronounced,  and  the  rays  of  both 
the  terminal  valves  are  more  numert.us. 

180.  Bulla  ampulla,  Linn. 

Hab.  Indian  and  Pacific  Oceans,  Red  Sea;  Aden  {Caramagna  ^ 
JotUMeaume), 

181.  Haminea  constricta,  a.  Adams. 

H.  amstricta,  A.  Adams  in  Sowerby's  Thesaur.  vol.  ii.  p.  581, 
pi.  cxxiv.  f.  95. 

Hab,  Luzon,  Philippines. 

The  Aden  shells  agree  exactly  with  the  above-quoted  figure  and 
with  the  types  in  the  Museum.  Sowerby's  figure  in  the  Conch.  Icon, 
f.  1 6  a~6  is  not  so  good  as  his  earlier  illustration  in  the  '  Thesaurus.' 

182.  Hydatina  pbysis  (Linn.). 

Hab.  Indian  and  Pacific  Oceans,  Red  Sea;  also  West  Indies  and 
Braiil. 

Remarkable  as  it  may  appear,  this  species  undoubtedly  occurs  in 
the  West  Indies.  In  the  British  Museum  are  specimens  from 
Jamaica  received  from  Mr.  E.  Chitty  and  others  from  St.  Vincent's, 
and  recently  a  specimen  was  obtained  at  Pernambuco  by  Mr.  Ramage 
when  investigating  the  fauna  of  Fernando  Noronha. 

183.  Hydatina  cikculata  (Martyn). 

Hab.  Mauritius,  Ceylon,  &c.     Not  yet  noticed  from  the  Red  Sea. 

184.  Umbrella  indica,  Lamarck. 

Hab.  Aden  (Caramagna) ;  Indian  and  Pacific  Oceans. 

II.  PELECTPODA. 

185.  DosiNiA  PUBK8CENS,  Philippi. 

D.pubescenSf  Phil.,  Romer,  Mon.  Dosinia,  p.  79,  pi.  15.  f.  1. 
Hab.  Philippines,  New  Holland,  and  Madagascar  (Romer). 
With  this    species  I    unite   Artemis  scabriuscula,    Reeve   (T  of 
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Philippi),  D.  ovaii$,  Romer,  D.  eunice,  A.  Adan?s,  and  perhaps  />. 
hisecta,  tteeve.  The  first  three  species  were  described  from  speci- 
mens from  unknown  localities  and  the  last  was  said  to  be  Japanese. 

Artemis  calata.  Reeve,  considered  by  Rdmer  to  be  synonymous 
with  1),  pubescensy  is  distinct.  The  lunule  is  longer  and  not  so  deep  ; 
the  posterior  dorsal  area  is  seen  to  be  different  on  comparison,  and  the 
concentric  ridges  are  more  conspicuously  elevated  at  the  extremities, 
forming  a  sort  of  crest  circumscribing  not  only  the  posterior  area,  but 
also  the  lunule  in  front.  The  antenor  muscular  impression  is  nar- 
rower and  the  hinge-plate  not  quite  so  strong  as  in  Z>.  jpuhescens, 

D,  erythrtBOf  Romer,  was  described  from  a  specimen  said  to  have 
come  from  Aden.  It  certainly  is  the  same  species  as  2>.  radiata. 
Reeve,  and  D,  amphidesmoides^  Reeve,  and  the  shell  identified  by 
Deshayes  ^  as  D,  dilatata  of  Philippi  also  belongs  to  the  same  form. 
Reeve  quotes  "  Mouth  of  the  Gambia  "  as  the  locality  for  D.  radiaia, 
and  it  has  been  suggested  by  Menke  and  Romer  that  this  species  is 
the  '*  Colan "  of  Adanson.  I  am  much  inclined  to  doubt  the 
accuracy  of  this  identification  and  also  of  Reeve's  habitat  ^  2>. 
ompkidesmoides  is  a  Philippine  shell ;  D,  erythnea,  as  stated  above, 
is  from  Aden,  and  Deshayes's  specimen  of  D.  dilatata  in  the  Museum 
also  came  from  the  Red  Sea. 

186.  DosiNiA,  ALTA,  Duukcr. 
Hab.  Red  Sea. 

187.  SuNETTA  CONTEMPTA,  nom.  nov. 

Mcroe  menstruaUs,  Reeve  (non  Menke),  Conch.  Icon.  vol.  xir. 
fig.  9. 

This  species  is  not  the  young  of  the  Japanese  S,  menstruahs  as 
supposed  by  Romer  (Monog.  Sunetta,  p.  14).  It  is  more  convex, 
its  shape  is  different,  the  ends  being  more  equal  than  in  Menke's 
species,  and  the  valves  are  seen  to  be  thicker  and  stronger  when 
shells  of  equal  size  are  compared.  The  interior  is  more  or  less 
purplish  or  purplish  brown.  In  i$.  menttrualis  the  pallial  sinus 
terminates  in  an  acute  point,  whereas  in  the  present  species  it  is 
rounded. 

I  would  here  point  out  the  shells  figured  both  by  Sowerby  '  and 
Retve^  as  S.  excavate  are  rather  young  specimens  of  S,  menstrua f is. 
So\^erby,  however  (pi.  clxiii.  fig.  17,  not  16  as  in  text  p.  742), 
has  correctly  depicted  S,  excavata  by  copying  Philippics  figure  *  of 
S,  vaginalis,  which  is  a  syuou}m  of  that  sj  Cf^ies.  In  my  opinion 
S,  alicice,  Adams  and  Angas,  is  aho  synonymous.  S.  subquadiata 
(Sowerby,  pi.  129.  f.  9,  and  Reeve,  f.  7,  as  vaginalis)^  as  suggested 
by  Romer,  may  be  the  young  of'  excavata,  but  it  seems  to  be  lather 
more  oblong. 

»  Cat.  Conch.  Biv.  Mus.  Brit,  part  i.  p.  12. 

'  Iseel  quotes  J),  radiaia  frora  8uez  (MhL  Mar.  Ko^t.  p.  72). 

'  The«.  Conch,  vol.  ii.  pi.  126.  ff.  13,  14. 

*  Conch.  Icon.  Meroi^  pi.  iii.  ff.  11  /i-/>. 

'  Abbild.  rol.  ii.  Cytherca.  pi.  iii.  f.  2. 
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Romer's  figures  2c,  2d,  and  2^  do  not,  I  think,  represent  voiing 
speckneoa  of  iS.  menstrualis,  but  in  my  opinion,  at  all  events  fis;.  2  «, 
ilitutrtte  the  adult  state  of  a  distinct  species,  specimens  of  which  in 
the  British  Museum  from  the  island  of  Formosa  bear  the  name  of 
S,  cwmingii,  Hanley.  This  species  has  not  been  described,  but 
appears  in  a  list  of  Formosan  shells  published  by  Mr.  Cuming  in 
the  Proc  Zool.  Soc.  1865,  p.  196.  It  is  remarkable  for  the  radiating 
character  of  its  markings,  its  radiating  stricBy  and  concentric  periodic 
hloish  zones.  The  interior  may  be  more  or  less  violet,  or  white,  or 
flesh-tint,  and  the  pallial  sinus  is  something  like  that  of  S,  memstru- 
alii,  but  does  not  converge  to  so  sharp  a  point. 

188.  Cytherea  (Tivela)  ponderosa,  Koch. 
Sab.  Zanzibar;  Aden  {Caramagna), 

189.  Cytherea  (Callista)  umbonella,  Lamarck. 

Bab,  Brazil ;  Red  Sea  {Lamarck). 

A  single  valve  was  all  that  was  obtained  by  Major  Yerbury.  It 
is  in  perfectly  fresh  condition  and  of  the  same  violet  colour  as  the 
specimen  figured  by  Reeve  (Conch.  Icon.  Bione,  fig.  27).  I  have 
WTer  seen  specimens  from  Brazil,  but  according  to  Kdmer  it  is 
plentiful  on  the  coast  of  that  country. 

190.  Cytherea  (Callista)  Florida,  Lamarck. 

^flJ.  Red  Sea,  Persian    Gulf,  Mozambique,    Madagascar,  Sey- 
'^'^eUes ;  Aden  {Caramagna). 

^^1.  Cytherea  (Caryatis)  hebr^a,  Lamarck. 

f^^*  Philippine  Islands  and  New  South  Wales. 
I    ^^  i'emarks  upon  this  species  see  the  Report  upon  the  Lamelli- 
mOcljieLtfL  of  the  *  Challenger '  Expedition,  pp.  ia«-9. 

^^^-    Cytherea  (Caryatis)  yerburyi,  nom.  nov. 

pi^wi^  entbeaeetu.  Reeve  (non  Danker),  Conch.  Icon.  pi.  xi.  fig.  54. 
0cib.    Ceylon  (Reeve)  ;  Queensland  (Mr.  Braeier*8  ColL) ;  Japan 
(^S.  note  in  B.M.) 

1  ligree  with   Reeve  in  considering  this  species  distinct  from  C. 

cTOcea,  Desh.  (=C.  deshayem,  Pfr.),  the  differences  in  shape  and 
tto\pture,  and  colour  also,  being  quite  sufficient,  in  my  opinion, 
to  warrant  its  specific  separation.     The  name  erubetcens  being  pre- 
occupied by  Dunker  for  a  species  from  West  Africa,  I  have  substi- 
tuted that  of  yerburyi, 

193.  Circe  corrugata  (Chemnitz). 

Eah.  Red  Sea,  Persian  Gulf,  Madagascar,  New  Holland  ;  Aden 

(Cormagna). 

194.  Circe  intermedia.  Reeve. 
Hab.  Not  previously  recorded. 

Several  specimens  from   Aden   prove   the   validity   of  thb  fine 
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species.  It  is  fairly  constant  in  colour  and  markings,  but  varies 
somewhat  in  form,  some  specimens  being  rather  narrower  and  more 
produced  posteriorly  than  others.  As  is  usual,  young  shells  are 
more  compressed  than  adult  specimens. 

195.  Circe  scripta  (Linn.). 

Hah,  Red  Sea,  Indian  Ocean,  Moluccas,  &c. 

196.  Circe  (Crista)  pectin ata  (Linn.). 

Hab.  Same  as  preceding  species.     Aden  {Caramagna), 

197.  Circe  (Lioconcha)  callipyga  (Born). 
Hab,  Red  Sea  ;  Aden  (Caramagna). 

All  kinds  of  colouring  exist  among  the  specimens  from  Aden. 

198.  Venus  reticulata,  Linn. 

Hab.  Red  Sea,  Persian  Gulf,  Indian  Ocean,  Philippines,  New 
Caledonia,  Society  and  Fiji  Islands. 

The  Aden  specimens  are  peculiar  in  Imving  the  hinge-teeth  white 
instead  of  red  as  usual.  In  other  respects  they  correspond  exactly 
with  the  usual  type  of  the  species. 

199.  Tapes  sulcarius,  Lamarck. 
Hab.  Moluccas,  Indian  Ocean. 

200.  Tapes  deshayesii,  Hanley. 

Hab.  Philippine  Islands;  Mauritius;  Red  Sea  (Issel  and  Brit, 
Mus.). 

The  single  specimen  from  Aden  is  marked  very  similarly  to  that 
figured  by  Reeve  (Con.  Icon.  f.  4  a). 

201.  Tapes  malabaricus  (Chemnitz). 

Hab.  Malabar,  Ceylon,  Mergui,  Moluccas,  Philippines,  China. 

The  specimens  from  Aden  agree  precisely  with  Keeve's  T.  lenti- 
ginosa  (Con.  Icon.  f.  25),  which  I  consider  a  form  of  this  species. 
They  are  large  strong  shells  with  coarse  concentric  ridges  and  a  well- 
siiiuated  posterior  margin.  The  finest  specimen  is  72  millim.  long, 
57  high,  and  29  in  diameter.  Romer  ^  has  considered  Reeve*s  T. 
turgidula  (Con.  Icon.  f.  32)  a  '*  var.  monstrosa  "  of  T.  malabaricus ; 
but  I  may  point  out  that  the  shell  figured  by  Reeve  is  a  specimen  of 
T.  inflata  of  Deshayes,  which  is  figured  in  the  Proc.  Zool.  Soc. 
1853,  pi.  19.  ff.  3a-3  6.  1\  inflata^  as  determined  by  Homer, 
appears  to  be  a  large  coarsely  ribbed  T.  malabaricus.  T.  injlatu$ 
proper  is  perfectly  smooth  at  the  um bones  and  has  less  sinuatinn 
in  the  posterior  ventral  margin ;  in  other  respects  it  agrees  with 
T.  malabaricus. 

202.  Tapes  obscuratus,  Deshayes,  var. 
Hab.  Philippine:*. 

Three  specimens  from  Aden  may  belong  to  this  species.     They 

*  Muni)gr   7ap<v»,  p.  34. 
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are,  however,  larger  and  narrower  and  much  more  finely  and  closely 
tcolptured  than  the  nonnnl  form.  They  do  not  seem  to  belong  to 
T.  araneosus,  Philippi,  which  is  quoted  by  Caramagna  from  Aden. 
T.gratus,  Desh.,  and  T.  quadriradiatus,  Desh.,  should,  I  think,  be 
regarded  as  varieties  of  T,  obseuraia. 

203.  Tapes  virgineus,  Linn. 

Hob.  "In  lndiis"(i;tVin.);  New  Holland  (i26iii^) ;  China  Sea 
{PkiUpjn). 

Ronser^s  figure  3d  on  plate  xxxiii.  of  his  monograph  of  Tapes 
represents  the  form  of  the  specimen  from  Aden,  but  the  colouring 
is  not  quite  the  same. 

204.  Venertjpis  macrophylla,  Deshayes. 
Hob.  Philippine  Islands  ;  Aden  (Jousseaume), 

A  few  specimens  from  Aden  apparently  belong  to  this  species, 
which  A.  H.  Cooke  unites  (and  probably  correctly)  with  F,  irus, 
Linn.  This  may  be  the  same  species  as  that  quoted  by  Caramagna  ^ 
from  Assab,  at  the  southern  end  of  the  Red  Sea,  under  the  name 
Fenerupis  cordieri,  Desh.,  originally  described  from  CaUfornian 
specimens. 

205.  PsAMMOTiBA  OBLONG  A,  Deshaycs. 
PsatnmoteUa  oblonffa.  Reeve,  Con.  Icon.  f.  7. 
Hab.  ? 

The  finest  example  from  Aden  is  considerably  larger  and  of  thicker 
substance  than  the  shell  figured  by  Reeve.  It  is  83  milHm.  long 
and  4 1  high.  The  yalves  towards  the  umbones  are  purplish,  the 
rest  of  the  surface  being  dirty  whitish.  The  purple  tint  behind  the 
apices  is  much  darker  than  in  front. 

206.  PsAMMOBiA  (Hbteroolyfta)  corrugata,  Deshayes. 
Hab.  Zebu,  Philippines. 

207.  PsAMMOBiA  PALLIDA,  Deshayes. 

P. pallida,  Desh.  Proc.  Zool.  Soc.  1854,  p.  323. 
Hab.  Red  Sea ;  Malacca  (malaccana  and  suffiua). 
P.  malaccana.  Reeve,  is  a  synonym  of  this  species,  and  P.  suffusa, 
Rcere,  a  variety. 

208.  AsAPHis  DEFLORATA  (Linn.). 

Hab.  Red  Sea,  Indian  and  Pacific  Oceans ;  also  West  Indies ; 
Aden  (Caramagna). 

209.  Tellina  (Tellinella)  sulcata.  Wood. 
Hab.  Philippine  IsUnds,  Red  Sea ;  Aden  {Cooke). 

The  figures  in  Romer's  monograph  of  Tellina  (Conch.-Cab.  pi.  13. 
ff.  4,  5,  6)  give  a  good  idea  of  the  Aden  specimens.  This  species 
in  Cuming's  collection  bears  the  name  of  T.  woodii,  Deshayes, 
but  I  do  not  think  that  this  has  been  published. 

>  Bull  Soc.  IfaL  Ital.  1888,  toL  xiii.  p.  139. 
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210.  Tellina  (Tellinella)  madagascariensis,  Gmelin. 
Hab,  Madagascar. 

211.  Tellina  (Tellinella)  inflata,  Chemnitz. 

Hab.  Philippine  Islands,  China  Sea,  Mauritius,  Red  Sea,  east 
coast  of  Africa,  Nicobars,  Cejlou,  &c. ;  Port  Curtis  {Brit.  Mus,), 

212.  Tellina  (Angulus?)  adenensis.  (Plate  XXXIII. 
fig.  8.) 

Testa  planissima,  oblonga,  antiee  rotundata,  postice  acuminata, 
fere  aqvilateraliSj  roseo^ibida,  umbones  verms  plus  mituu 
aurantio  tincta,  postice  radio  alba  angusto  ornnta  ;  valva  nitid€e, 
lineis  incrementi  concentricis  tenuiter  striata  (striis  prope 
marginem  postieum  validioribus,  aliisque  ad  medium  obliquis), 
intus  et  extus  radiatim  substriata  ;  margo  dorsi  anticus  leviter 
declivis,  vix  excurvatus,  posticus  oblique  descendens,  rectus, 
cum  margine  posteriore  angulum  obtusum  formans,  ventralis 
parum  arcuatus,  postice  vix  sinuatus;  pagina  interna  alba, 
supeme  ante  apices  aurantio  tincta,  lira  postice  radianfe 
instructa  ;  dentes  cnrdinales  valvce  dextrie  tres  divergentes,  in 
sinistra  duo,  laterales  nulli ;  sinus  pallii  maximus,  usque  ad 
cicatricem  anticam  productus,  supra  medium  valva  angulatus. 
Longit.  45  millim,,  alt.  26 1,  diam.  7. 

T,  armata,  Sowerby  (Conch.  Icon.  6g.  264),  the  type  of  which  is  in 
the  British  Museum,  is  somewhat  like  the  present  species,  especially 
in  colour,  but  is  less  acuminate  posteriorly  and  its  hinder  dorsal 
margin  is  not  so  sloping. 

Besides  the  fine  concentric  lines  of  growth,  T.  adenensis  exhibits 
oblique  striae  upon  the  front  half  of  the  shell,  which  terminate  about 
the  middle  of  the  valves.  The  stride  on  the  posterior  dorsal  slope 
are  considerably  stronger  than  anv  on  the  rest  of  the  surface.  The 
raised  ridge  on  the  inner  surface  of  the  valves,  which  extends  obliquely 
from  the  umbones  towards  the  posterior  end  of  the  ventral  margin, 
forms  the  white  ray  which  is  so  conspicuous  on  the  outer  surface. 
Of  the  three  teeth  in  the  right  valve,  the  front  one  is  the  longest, 
the  central  smallest,  and  the  hindmost  bifid.  In  the  left  valve  the 
posterior  tooth  is  very  thin,  whilst  the  other,  which  falls  perpendicular 
under  the  apex,  is  much  stronger. 

213.  Tellina  (Angulus?)  subpallida.  (Plate  XXXIII. 
%  9.) 

Testa  inaquilfjteraUs,  oblonga,  antiee  rotundata,  postice  angus- 
tata,  albida,  versus  apices  interdum  pallide  flavescens,  zonis  et 
lineis  concentricis  griseo-hyalinis  picta,  mediocriter  compressa  ; 
margo  dorsi  anticus  leviter  obliquus,  subrectilinearis,  posticus 
valde  declivis,  ventralis  late  arcuaius,  postice  vix  sinuatus; 
valvts  lineis  incremeyiti  tenuibus  concentricis  striatee,  striisque 
aliis  conspicue  obliquis  confertis  fere  undique  sculptce  ;  dentts 
cardinales  valva  dextra  duo  divergentes,  in  valva  siftistra  unicus^ 
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subvalidus,  eentruli* ;  pagina  interna  niiida,  radiatim,  obsolete 
striata  ;  sinus  pailii  profundus,  superne  subanjulatus, 
Longit.  18^  milltm^  alt,  14,  diam.  6. 

This  species  has  oblique  sculpture  similar  to  that  Id  T.  rhomboides^ 
Qaoj  and  Gaimard.  It  is,  however,  not  nearly  so  narrow  as  that 
species,  but  agrees  with  it  in  dentition.  Only  the  posterior  slope  is 
free  from  oblique  striae,  but  it  has  more  distinct  co.icentric  lines. 
In  certain  lisrhts  the  whole  surface  exhibits  faint  or  subobsolete 
ttriation.  When  the  vakes  are  closed,  the  anterior  dorsal  slope 
exhibits  a  lanceolate  lunular  depression. 

214.  Tellina  (Phylloda)  foliacea,  Linn. 

Hab,  Red  Sea,  Indian  Ocean,  Moluccas,  Philippines :  Aden 
{Coramagna), 

215.  Tellina  (Macoma)  dubia,  Deshayes. 

Tellina  </tf6ui,  Deshayes,  Proc.  Zool.  See.  1 854,  p.  371  ;  Sowerby, 
Conch.  Icon.  pi.  xlvii.  p.  279. 

Hab.  ? 

Sowerby' 8  figure  does  not  represent  the  posterior  end  of  this 
species  sufficiently  truncate. 

216.  Tellina  (Metis)  edentijla,  Spengler. 

Hab,  Philippines,  Ceylon  ;  China  and  Kurrachee  {Britm  Mus,), 
This  species  is  T.  angulata^  Chemnitz,  not  of  Linn6. 

217.  Semele  CHINEN8I8,  A.  Adams. 

Hab,  Indian  Ocean,  Mergui  Archipelago,  China. 

Amphidesma  cordiformis  (Reeve,  Conch.  Icon.  fig.  30)  is  the  same 
as  this  species.  It  is  uncertain  whether  he  has  correctly  identified 
that  species  of  Chemnitz,  who  gives  the  West  Indies  as  the  locality 
of  his  shell. 

218.  Semele  (Iacra)  seychellarum  (A.  Adams). 
Serobieularia  seychellarum^  A.  Ad.  Proc.  Zool.  Soc.  1856,  p.  53. 
Hab.  Seychelles. 

This  interesting  species,  originally  located  in  the  genus  Scrobicu- 
laria,  was  subsequently  placed  in  a  subgenus  of  that  group  named 
laera  by  H.  &  A.  Adams.  Fischer  in  his  *  Manual '  considered  it 
a  subgenus  of  Syndesmya  or  Abra,  This  location  is,  in  my  opinion, 
correct,  for  the  dentition  of  the  hinge  and  the  ligament  agree  in 
detail  with  that  group,  which,  however,  I  regard  only  as  a  subgenus 
of  Semele. 

219.  Don  ax  (Macharodonax)  scalpellum.  Gray. 
Hab,  Gulf  of  California. 

The  above-named  locality,  given  by  Reeve  (Conch.  Icon.  sp.  39), 
hat  never  been  confirmed,  and  I  think  there  is  Httle  doubt  that  it  is 
incorrect.  The  specimens  from  Aden  agree  in  form,  colour,  sculpture, 
and  every  other  respect  with  that  figured  by  Reeve.  One  example, 
however,  has  the  ground-colour  yellowish  instead  of  bluish  white. 
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220.  Mactra  decora,  Deshayes. 

Hab.  ?  {Deshayes  and  Reeve);  New  Soath  Wnles  (IFeiji- 

kauff)  ;  Assab  and  Berbera  (Caramagna)  ;  Mergui  (Martens). 

With  this  species  I  have  no  hesitation  in  uniting  M.jiekelu  of 
Weinkauff  from  Massowa  on  the  coast  of  Abyssinia. 

221.  Mactra  fauroti,  Joosseaume. 

M.fauroti^  Jousseaume,  Mem.  Soc.  Zool.  France,  1888,  vol.  i. 
|).  200. 

Hab,  Aden  (Jousseaume). 

The  shell  figured  by  Weinkauff  (Conch.-Cab.  Mactra,  pi.  19. 
figs,  5,  6,  7)  as  M.  pulekra.  Gray,  evidently  belongs  to  the  present 
species. 

222.  Mactra  (Mbropk)  agyptiaca,  Chemnitz. 
Hab.  Red  Sea  (Chemnits)  ;  Ceylon  (Reeve). 

223.  Cardium  rugosum,  Lamarck. 

Hab.  Madagascar,  Red  Sea,  East  Africa,  Ceylon^  North  Australia, 
Philippines,  &c. 

224.  Cardium  rubicundum,  Reeve. 
Hab.  Zanzibar. 

225.  Cardium  setosum,  Redfield. 
Hab.  China,  Philippines. 

226.  Cardium  augtralis,  Sowerby. 

Hab.  South  Africa,  Mauritius,  China,  Australia ;  Assab  7  (Cara- 
magna). 

227.  SoLEN  truncatus.  Wood. 

Hab.  Ceylon  :  Aden  (Jousseaume). 

Both  in  the  'Conchologia  Iconica'  and  in  the  'Conchylien- 
Cabinet^'  Sowerby  is  given  as  the  author  of  this  species.  This  is 
incorrect,  as  part  32  of  Sowerby's  '  Genera  of  Recent  and  Fossil 
Shells,'  which  contained  the  account  of  Solen,  did  not  appear  until 
1829,  whereas  this  species  had  already  (1825)  been  figured  by  Wood 
under  the  name  of  Solen  truncatus.  Sowerby's  '  Genera '  was  not 
published  in  1820-25  as  appears  on  the  titlepage,  tor  reviews  of 
Numbers  29,  30,  and  31  appeared  in  the  '  Zoological  Journal/  1828, 
vol.  iii.  p.  284,  and  in  Loudon's  '  Magazine  of  Natural  History,' 
vol.  i.  (1828)  p.  56,  vol.  ii.  (1829)  p.  50.  I  am  not  aware  when 
the  work  was  completed,  but  I  dare  say  it  could  he  ascertained  by 
searching  for  reviews  of  it.  Unfortunately,  the  original  covers  of  the 
Numbers  were  only  dated  in  a  few  instances;  for  example,  Number 
zxxiii.  is  dated  1st  March,  1831,  Number  xxx v.  30th  April,  1831. 
In  the  text  relating  to  Purpura,  published  in  Part  42,  reference  is 
made  to  Gray's  genus  Poflia,  described  in  the  '  Zoology  of  Beechey's 
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^opg^/  1B39.    This  seems,  therefore,  to  prove  that  the  work  in 
question  was  not  completed  until  after  that  date. 

228.  SiLiQUA  JAPONICA,  Dunker. 

Aulus  japonicus,  Dunker,  Proc.  Zool.  Soc.  1861,  p.  426. 

Oulteltus ,  Sowerby,  Conch,  Icon.  pi.  v.  f.  15  6  (non  15a). 

Maekiera  japonica,  Clessin,  Conch.-Cab.  p.  63,  pi.  18.  f.  5. 

Hab.  Japan. 

The  shell  figured  by  Sowerby  (fig.  15  a)  is  in  the  Cumingian 
collection  labelled  ^^  pulchra,  Gould,"  and  not  "pulehra,  Dunker," 
as  stated  in  his  synonymy.  It  seems  to  me  different  from  S.japonica, 
for  although  the  colouring  is  very  similar  in  both  species,  S,  pulchra 
his  the  umbones  more  excentric  and  has  not  the  keel-like  ridge 
which  defines  the  dorsal  area  in  S.japonica,  '*  S,  pulchra^  Gould,** 
is  given  in  Conrad's  Catalogue  of  Soleiiidse  ^  without  any  reference, 
nor  have  I  been  able  to  discover  where  it  was  described. 

229.  TuGONiA  NOBiLis,  A.  Adams. 

Hah.  Assab,  Kamaran  {Caramugna), 

This  species  is  very  like  the  West-African  T,  anatina^  and  seems 
distinguished  merely  by  the  absence  of  radiating  strise  anteriorly. 
It  is  Ter^  variable  in  form,  some  specimens  being  much  more  globular 
than  others.  "West  Africa,"  assigned  to  this  species  in  the 
*  Conchologia  Iconica,'  may  not  be  incorrect,  although  we  scarcely 
expect  to  find  the  same  species  at  Senegal  and  Aden. 

7*.  9emisulcata,  A.  Ad.,  I  regard  as  the  young  of  this  species, 
and  T.  tiphonata.  Reeve,  and  T,  compreasa,  Reeve,  are  likewise 
young  specimens  of  T,  anatina,  Gmelin. 

230.  Vknericordia  antiquata  (Linn.). 
Hab,  Ceylon. 

231.  Vensricordia  cumingii,  Deshayes. 
Hab,  Borneo. 

This  species,  described  in  the  Proc.  Zool.  Soc.  1852  (p.  102,  pi.  17. 
f*  15),  is  not  so  pointed  posteriorly  as  the  preceding.  In  other 
respects  it  is  very  similar,  and  it  is  probable  that  the  two  forms 
pass  one  into  the  other.  V,  eanaliculata,  Reeve,  appears  to  be 
another  form  of  the  same  species. 

232.  Cardita  (Bkguina)  gtjbbrnaculum.  Reeve. 
Hab,  Zanzibar,  Madagascar. 

233.  LucTNA  (Codakia)  exasperata,  Reeve. 

Hab,  Honduras  (Reeve).  New  Caledonia,  N.  Australia,  Ami- 
rantes  Islands,  and  Red  Sea  (Brit.  Mus,). 

The  Caribbean  locality  has  not  yet  been  confirmed,  but  it  is  quite 
possible  it  may  be  correct,  for  another  well-known  species  of  this 

^  Amer.  Joum.  Conch.  toL  iii.,  Appendix,  p.  23. 
Pmoc.  Zool.  Soc— 1891,  No.  XXIX.  29 
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genus,  L,  tigrina^  as  pointed  out  by  Cooke  ^,  is  also  found  both  in 
the  West  Indies  and  iu  the  Indian  Ocean. 

234.  CoRBULA  TAHEiTENsis,  Lamarck. 

Hab.  Tahiti ;  New  Guinea  {Brit,  Mus,) ;  Philippine  Islands 
(Reeve,  Conch.  Icon.  sp.  15). 

235.  Galeomma,  sp. 

A  single  valve  obtained  by  Major  Yerbury  is  very  like  G./ormosa, 
Deshayes,  but  rather  more  glossy  and  of  a  bright  yellow  colour. 

236.  DiPLODONTA  ROTUNDATA,  Turton. 

The  three  specimens  from  Aden  appear  to  me  inseparable  from 
this  European  species.  It  is  quoted  by  Caramagna  from  Zeila  and 
Berbera. 

237.  Martesia  striata  (Linn.). 

Hab.  "England,  West  Indies,  Philippines"  (Tryon) ;  Arafura 
Sea  (•  Challenger '). 

238.  Mytilus  piCTUS,  Born. 

Hab,  N.W.  Africa  to  the  Cape  of  Good  Hope.  Aden  (Cora- 
magna). 

The  range  of  this  species  ( =  Jf .  afer,  Gmelin)  is  about  the  same 
as  that  of  M.  pema,  Linn.,  and  I  am  inclined  to  believe  that  both 
forms  belong  to  one  and  the  same  species.  The  three  specimens 
from  Aden,  although  not  typical  examples,  evidently  belong  to  this 
species.  Three  shells  in  the  Cumingian  collection  labelled  "  tapro- 
banemis,  Blanf.  MSS.,  Galle,  Ceylon,"  apparently  belong  to  this 
species  also. 

239.  Mytilus  8ENEGALBN8I8,  Lamarck. 

Bah.  Senegal  (Lamarck)  ;  S.  Africa  (Krauss)  ;  Red  Sea  (Brit. 
Mua,) ;  Aden  (Caramagna  under  M,  variabilis,  Krauss). 

240.  MoDioLA  AURicuLATA,  Krauss,  var.  ? 

Hab.  S.  and  £.  Africa  ;  Gulf  of  Suez. 

Two  specimens,  one  of  a  bright  red  or  almost  scarlet  colour,  the 
other  of  the  normal  tint,  are  probably  half-grown  specimens  of  this 
species,  differing  from  the  typical  form  in  having  the  dorsal  angle 
more  central  and  no  emargination  or  sinusin  front  of  it. 

241.  Septifer  excisus,  Wiegmann. 

Hab.  Madagascar,  Mauritius,  Mozambique,  MerguL 

242.  A  RCA  NAVICULARI8,  Brugui^rc. 

Hab.  Suez,  China,  Amboina,  N.  and  N.E.  Australia,  Solomon  Is. 
Two  dead  valves  are  all  that  were  obtained. 

>  Ann.  &  Mag.  N.  H.  1886,  toI.  zmi.  p.  99. 
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243.  Arca  imbricata,  Brogui^re. 

Hab.  West  Indies,  Fernaodo  Noronha,  S.  Africa,  Indian  Ocean, 
N.E.  and  N.  Australia. 

With  this  species  I  unite  A.  umbonata,  Lamk.,  A.  cunealU^  Reeve, 
A,  hraussij  Philippi,  and  A.  americana,  d'Orbigny. 

244.  Arca  (Barbatia)  obliquata,  Wood. 
Hab.  South  Africa. 

Reeve's  A.  obliquata  has  been  shown  by  Philippi  and  Lischke 
to  be  distinct  from  Wood's  species,  and  it  has  been  renamed 
A,  decurvata  by  the  latter  author.  I  am  of  opinion  that  it  is  the 
same  as  A,  sinensis  of  Philippi. 

245.  Arca  (Barbatia)  lima.  Reeve. 
Hab,  Philippine  Islands,  Cape  York. 

A,  trapezina,  Lamarck,  as  determined  by  Reeve,  is  probably  a 
form  of  this  species,  which  is  extremely  variable  in  outline,  no  two 
specimens  being  quite  alike. 

246.  Arca  (Acar)  domingensis,  Lamarck. 

This  species,  as  shown  by  Lbchke,  has  a  world-wide  distribution. 
In  addition  to  the  synonymy  quoted  by  that  author  (Jap.  Meer. 
Conch,  ii.  p.  142),  I  may  mention  that  A,  dubia  of  Baird  also 
belongs  to  this  species. 

247.  Arca  (Anadara)  scapha,  Chemnitz. 
Hab,  Philippines,  Indian  Ocean,  Natal,  Suez. 

248.  Arca  (Anadara)  antiquata,  Linn. 

Hab,  Australia,  Indian  Ocean,  Mozambique. 

This  species  was  described  by  Reeve  under  the  name  of  ^.  maculosa^ 
under  the  in*pression  that  the  "spots"  on  the  posterior  side  con- 
stituted a  good  specific  character.  On  carefully  examining  his  type 
I  find  that  the  so-called  "spots**  are  merely  pieces  of  epidermis 
left  upon  the  ribs,  all  of  which  might  be  removed  with  the  point  of 
a  knife.  The  name  maculosa  therefore  being  unsuitable,  had  better 
be  cast  aside  ;  and  as  Hanley  (Ipsa  Linn.  Conch,  p.  93)  declares 
that  the  A,  antiquata  of  Linn,  is  the  same  as  Reeve's  specie^*,  we 
can  apply  that  designation  instead.  It  seems  to  me  very  probable 
that  an  extended  series  of  specimens  would  show  that  this  species 
and  A,  scapha  should  be  united. 

249.  Arca  (Anadara)  erythraensis.  Jonas. 
Hab.  Bed  Sea;  Zanzibar  (2ftf«.  Cuming). 

250.  Arca  (Anadara)  holoserica.  Reeve. 

Hab,  Philippines,  Madagascar,  Mauritius,  East  Africa. 

According  to  Morch,  whose  opinion  has  been  followed  by  von 
Martens  and  Kobelt,  this  species  is  synonymous  with  A,  uroj^ygome- 
lana  of  Bory  de  St.  Vincent.     All  we  know  about  that  species  is  its 
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name,  printed  A,  uropigimelana  ia  Encyclop.  Method.  Vers,  plates 
vol.  i.  p.  156,  and  the  figures  on  pi.  307.  No  description  or  locality 
is  given  in  the  work.  As  the  identification  of  the  species  from  the 
figure  only  is  uncertain,  I  prefer  to  retain  Reeve's  name  kolo$eriea, 
the  type  of  which  is  before  me. 

Young  specimens  are  not  nearly  so  much  produced  posteriorly  as 
the  adult  form  represented  by  Reeve's  figure. 

251.  Arca  (Anadara)  claturata,  Reeve. 

Hab.  Philippine  Islands  ;  Gulf  of  Suez  (Coohe). 

A  single  specimen  from  Aden,  43  millim.  in  length  and  34  high, 
has  three  more  ribs  than  the  type  figured  by  Reeve,  and  is  not  quite 
so  long  in  proportion.  Reeve  describes  the  epidermis  as  "very 
finely  bristly  between  the  ribs."  The  shell  figured,  as  is  evident 
from  the  illustration,  is  entirely  devoid  of  periostracum,  and  neither 
in  two  other  specimens  in  Cuming's  collection,  nor  in  that  from 
Aden,  is  it  **  bristli/,^'  but  roughly  laminated  between  the  costse. 

252.  Arca  (Scapharca)  rufescens.  Reeve, 

Hab.  ? 

With  this  species  I  unite  A,  disparilia,  Reeve,  which,  according  to 
Kobelt,  occurs  in  China.  The  species  is  variable  in  form  and  the 
number  of  ribs.  The  type  specimen,  although  not  a  very  large  shell, 
is  evidently  old  and  much  thickened. 

253.  Arca  (Trisis)  semitorta,  Lamarck. 

Hab,  Philippines,  N.  Australia  ;  Tasmania  (Lamk.). 

254.  CucuLLiEA  concamerata  (Martini). 
Hab.  Indian  Ocean  (vsrious  parts),  China. 

255.  Pectunculus  pectunchlus  (Linn.). 

Arca  pectunculvs,  Linn.,  part.,  Syst.  Nat.  ed,  10,  p.  695  ;  Lister, 
Hist.  Conch,  pi.  239.  f.  73  ;  Savigny,  Descrip.  Egvpte,  Atlas,  pi.  x. 
f.  2. 

Pectuneulus  subauritus,  Lamarck,  part.,  Syst.  Anim.  p.  115. 

Peetunculus  pectini/ormU,  Lamk.  part..  Hist.  Anim.  s.  Vert.  ed.  2, 
vol.  vi.  p.  494. 

Hab.  Bengal  (LUter).  Suez  Bay,  Gulf  of  Akaba,  Persian  Gulf, 
and  Madagascar  (Brit.  Mua.). 

What  I  believe  to  be  two  distinct  species  of  Peetuneuhu  have  been 
conned  by  Linn^,  Lamarck,  and  others.  The  figures  cited  above 
depict  a  form  with  the  radiating  costas  separated  by  grooves,  well- 
defined  and  about  half  as  broad  as  the  ribs  themselves.  On  the 
other  hand,  the  rest  of  the  figures  quoted  by  Linn^  as  illustrative 
of  his  Area  pectuneulus  (GnaltieT,  Test,  pi,  72.  f.  H,  and  f  Argenvilie, 
Conch,  t.  27.  f.  B)  represent  a  species  the  ribs  of  which  are  sept- 
rated  by  very  narrow  sulci.  This  same  form  is  figured  by  RfCfe 
(Conch.  Icon.  if.  11  a,  116),  Chemnitz  (Conch.-Cab.  vii.  ff.  568-9), 
Crouch  (Conch,  pi.  8.  f.  12),  Knorr  (Vergniig^n,  v.  pi.  xii.  f.  4), 
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Bnigm^re  (Encycl.  M&h.  pi.  311.  f.  5),  and  Bonanni  (Mus.  Kirch, 
ii.  pi.  zyii.  f.  129).  The  last-mentioned  figure  was  described  by 
Gmelin  under  the  name  of  Cardinm  amboinense  (Sjst.  Nat.  p.  3255). 
The  specific  name  I  propose  to  retain  for  this  form,  as  it  is  older  than 
either  P.  wbauritus  or  P.  pectini/ormis  of  Lamarck.  Martens 
qaotes  it  from  Mergui. 

The  external  colouring  of  these  two  species  is  very  similar,  but 
there  is  a  feature  within  the  valves  which,  in  addition  to  the  broader 
sulci,  seems  to  indicate  that  the  species  are  distinct.  I  refer  to  the 
colouring  of  the  margin  of  the  hinge-plate  below  the  teeth.  This 
is  almost  invariably  of  a  rich  brown  or  reddish-brown  colour.  On 
the  other  hand,  in  P.  atnhoinensis,  the  species  with  broad  ribs  and 
narrow  sulci,  this  part  apparently  is  never  entirely  coloured,  but 
occasionally  a  small  brown  mark  is  observable  at  one  or  both  sides. 

In  the  series  of  specimens  in  the  British  Museum,  the  differences 
are  quite  noticeable  and  the  two  forms  are  readily  separable. 

256.  LiMOPSis  FORSKALii,  A.  Adams. 

Hab.  Japan. 

The  single  valve  described  by  Adams  is  small  in  comparison  with 
some  of  the  specimens  obtained  at  Aden  by  Major  Yerbury.  The 
largest  is  25  millim.  long,  25^  from  the  umbones  to  the  ventral 
margin,  and  13^  through  the  valves.  The  epidermis  which  remains 
towards  the  outer  margin  is  closely  pilose  and  yellowish.  The 
interior  of  the  dead  valve  from  Japan  was  described  as  pale  red ; 
in  the  Aden  specimens  it  is  rich  brown,  paler  or  even  whitish  at  the 
circumference,  and  in  the  middle  of  the  valves  the  rich  brown  colour 
is  more  or  less  clouded  with  a  thin  whitish  callus,  which,  however, 
does  not  cover  the  muscular  scars  or  the  pallial  line.  Uinge-teeth 
about  28  in  number. 

257.  Pinna  bi color,  Chemnitz. 

Hi^.  Red  Sea  (Chemnitg) ;  Malacca  (Reeve)  ;  Mergui  (Martens), 
Two  valves  from  Aden  exhibit  the  coloration  described  by  Chem- 
nitz ;  one  specimen  agrees  with  Reeve*s  figure  (Conch.  Icon.  f.  1 7), 
and  another  example  is  almost  entirely  of  a  uniform  wbity-brown 
colour,  with  the  elevated  ridges  towards  the  apex  obscurely  tinted 
olive-brown.  The  elevated  scales  upon  the  feeble  ridges  are  few 
and  far  apart. 

258.  Pinna  serra,  Reeve. 
Hab.  Queensland. 

259.  Pinna  rigida,  Dillwyn  ? 
JEfa6.  West  Indies.     One  valve  only. 

260.  Malleus  albus,  Lamarck. 
Hab.  Philippine  Islands. 
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26  L  Mallkub  (Malvufundos)  regula,  ForakSL 

IlaL    Red    Sea;    Adea   (Caramagna)  ;    Philippifle  IsI&od:i  tod 

South  Australia. 

262*  Crenatula  picta  (Gmdio). 

MaL  Red  Sea. 

Two  small  specimens  from  Aden,  as  regards  colour,  seem  to 
contiect  this  sjiecies  and  C.  tnt/tiloides,  Lfutik.  It  ia  not  at  all 
improbable  that  C  viridisy  Lamk,,  is  merely  another  colour-Tariety- 

263.    MeLEAGRINA  MAHGARtHFERA  (Lion.). 

Habr  Red  Sea,  Persiaji  Gulf,  iadian  Ooean^   Philippines,  N.W. 

Australia.     Aden  (Oarama^na). 

2C4.    MKLKAGRtNA  FUCATA,  GouM. 

Hab.  Ceylon,  Japan  ;  Gulf  of  Sue?,  {Cooke), 

265,  Vulsella  vulsella  (Linn.), 
J?oi,  Red  Sea  ;  Aden  (Caramagna), 

For  rt*inarks  and  synonym v*  see  A,  H,  Coote  (Ann,  Mag*  Nat* 
Hist  J  mi,  vol.  xvii*  p,  62),  ' 

266*  Pkcten  SErfATORius*  Gmelin* 
Hab,  Moluccas,  Philippines;  Red  Sea,  &c* 

26/.  Pecten  ltviols,  Lamarck. 

Halt.  Red  Sea,  Mauritius  {  Aden  {Curamayna). 

26Hi  Pecten  LUCULENTue,  Kteve,  Tar» 

Hah.  North  Australia, 

Two  apecimens  from  Aden  agree  exactly  with  the  type  aa  repardi 
form,  hut  differ  in  colour*  Besides  the  golden  yellow  tint  and  the 
dftrk  spotting  between  the  ribs  mentioned  by  Reeve,  the  Takes  itJ 
the  shell  figured  are  ornamented  uitb  a  sort  of  irregulnr  subreticu- 
latioii  of  white  lines*  The  specimens  from  Aden  are  white  or  wa^heo 
with  pale  rose  and  conspicuously  spotted  with  black  in  the  furrowb 
between  the  prineipaJ  nhie  or  len  ribs,  tb<^  dots  forming  an  equal 
number  of  uninterrupted  colour-rays.  These  examples  also  exhibit 
the  irregular  opaque  white  lines.  The  ribs  are  finely  prickled  and 
the  surface  is  oruameuted  througlmut  with  a  microscopic  ^ulpture. 

269.  Pecten  plica,  Linn- 

Uab.  China,  Ceylon,  Red  Sea ;  Aden  ( Varamagnay 

Two  vakes  of  a  species  ol Spond^(us  (270),  an  Anomia  {17\\ 
a  Plica iula  (272),  and  an  Oyster  (273)  were  alsocidlected  by  Major 
Yerbury,  but  these  I  refrain  from  attempting  to  natire,  ai  they  belong 
to  genera  requiring  special  study. 
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APPENDIX. 

Species  quoted  by  Signor  Caramagaa  ^  which  were  not  obtaiued 
by  Major  Yerbury  or  Mr.  Baynham. 


1.  Boctellaria  curta.  Sow. 

2.  Marex  teibulus,  Linn, 

3.  Banella  spinosa,  Lam. 
4. cmmena,  Lam. 

5.  Fasciolaria  fibunentofla.  Lam. 

6.  Oanoellaria  Terreaiud,  Kiener. 

7.  Pirula  nodosa,  Lam. 

8.  Ebuma  oejlanioa,  Lam. 

9.  Bpirata,  Lam. 

10.  Naata  maiginulata,  Lam. 

11.  Anoillaria  oastanea.  Sow. 
12. albifasoiata,  Swains. 

13.  ConuB  achatinus,  Chemn. 

14.  millepunctatus,  Lam. 

15.  magus.  Lam. 

16.  sulphuratus,  Kien. 

17.  ICai^ella  monilis,  Lam. 
1ft.  faba,  Linn. 

19.  lactea,  Kien. 

20.  Turritella  imbricata.  Lam. 

21.  TrocbuB  Tirgatus,  Gmel. 

22.  At>'8  naucum,  Linn. 

23.  I>olabella  gigaa.  Bang. 

24.  Oatrea  oorDupina,  Lam. 

25.  litnacella,  Lam. 

26.  orista-galli,  Linn. 

27.  Pecten  sanguinolentus,  Sow. 
28. sanguinetifl,  Linn, 

29.  Heleagrina  Taria,  Dkr. 

30.  ATicuUi  macroptera,  Bve. 

31.  cumingii,  Bve. 

32.  Vulsella  epongiarum,  Lam. 


33.  Vulsella  asaabends,  De  Greg. 

34.  pulchella,  De  Greg. 

35.  Perna  femoralis.  Lam, 

36.  Pinna  rudis,  Linn. 

37.  attoDuata,  Bve. 

33.  nigrina,  Linn. 

39.  Area  retusa,  Lam. 

40.  auriciUata,  Chemn. 

41.  tortuosa,  Linn. 

42.  Cardium  flavum,  Linn. 

43.  pseudolima,  Lam. 

44.  marmoreum,  Linn. 

45.  Luoina  tigerina,  Bve. 

46.  Cardita  variegata,  Linn. 

47.  anffisulcata,  i?w. 

48.  Doflinia  bilunulata,  Grai/. 

49.  Cjtberea    (Oallista)  guineensis, 

Linn. 

60.  -= —  ( )  mactroides,  Lam. 

51.  ( )  triradiata,  Diltw. 

62.    ( )  inflata,  i>«8*. 

63.  Tapes  araneosus,  Phil. 

64.  Tellina  radiata,  Linn. 

55.  fausta,  Pulteney, 

56.  Psammobia  elongata,  Desh. 

57.  maxima,  De&h. 

58.  Mesodesma  striata,  Lam, 

59.  Donax  faba,  Chemn. 

60.  Solen  cejlanicus,  Leach, 

61.  Oultellus  cultellus,  Linn. 

62.  Machiera  radiata,  Linn. 

63.  Corbula  craasa,  Hinds. 


2.  Species  mentioned  by  Dr.  Jousseaiime,  and  not  in  the  Yerbury 
and  Baynham  Collections. 


1.  lantbina  fragilis,  Linn. 

2.  Vertagus  Tertagus,  Gmel. 

3.  Conus  fuWodnctus,  Crosse. 
4. tierinas.  Sow 

6.  Tritoniaea  rufina,  Jmiss. 

6.  Odostomia  fauroti,  Jouss. 

7.  Oassis  fauroti,  Jouss. 
8. torquata,  Bve. 

9.  Pirula  decussata,  Wood. 

10.  OliTa  bulboaa,  Bolfen. 

11.  NaUca  vestalis,  PAi7. 


12.  ClaTagella  adenensis,  Jouss, 

13.  Siliqua  polita,  HanUy. 

14.  Ouspidajna  adenensis,  Jottss. 

15.  TiTela  damaoides,  (rmy. 

16.  Petricola   hemprichi,  Issel   (= 

P.  lithopbaga). 

17.  Scapbarca  natalensia,  Krauss. 

18.  Trisis  fauroti,  Jouss. 

19.  Pinna  penna,  Bve. 

20.  Pecten  splendididus,  Sow. 


EXPLANATION  OF  PLATE  XXXIH. 

Fig.  1.  Conus  admensis,  p.  401. 

2.  PleurotoTna  (DrUlia)  baynhami^  p.  404. 

3.  Columbella  propinqua^  p.  405. 


^  Some  of  these  may  be  the  same  as  those  in  the  collection  before  nie,  bul 
under  different  names. 
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Fig.  4.  Cerethium  yerburyi,  p.  417. 

6.  StrombtiB  yerhuryit  p.  418. 

6.  Chiton  {IschnockUon)  yerburyi^  p.  420. 

7.  (Callistochiton)  adenensis,  p.  421. 

8.  TelUna  {AngtUus?)  adenensis,  p.  426. 

9.  ( )  subpallida,  p.  426. 


4.  Descriptions  of  new  Species  of  Shells  from  the 

'  Challenger '  Expedition.     By  Edgar  A.  Smith,  F.Z.S. 

[BeoeiTed  June  10,  1891.] 

(Plates  XXXIV.  &  XXXV.) 

Together  with  the  duplicates  from  the  '  Challenger '  collections, 
transferred  last  year  from  Edinburgh  to  the  British  Museum,  were 
a  number  of  specimens  which  had  not  as  yet  been  examined.  Among 
these  five  of  the  following  new  species  from  various  localities  were 
discovered.  The  remainder  were  all  dredged  ofif  Sydney  in  410 
fathoms.  At  this  station  (164  B),  in  addition  to  the  new  species 
here  described  were  a  number  of  others,  and  amongst  these  several 
undoubtedly  Atlantic  forms.  As  Dr.  Murray  proposes  to  publish  a 
special  report  upon  the  results  obtained  at  this  station,  I  refrain  from 
further  allusion  to  it. 

1.  Lampusia  (Priene)  murrayi.    (Plate  XXXIV.  fig.  1.) 
Testa  fusiformis,  albida,  subtenuis,  epidermiJe  crassiuscula,  luteo- 

cinerea,  confertim pilusa  induta  ;  anfractus  —  p  {apice Jpracto\ 
convesi,  sutura  profunda  ohliqua  sefuncti,  supremi  fortiter 
cancellati,  versus  ultimum  sensim  Iwviores,  varicibtu  duobus 
instmcti^ultimus  elongatus,  antice  breviter  rostraiua,  spiraliter 
coitulatuSf  costulis  longitudinalibus  obsoletis  subcancellaius ; 
apertura  ovata^  supeme  et  infeme  acuminata^  intus  9ordide 
albida,  cum  canali  longit,  totius  ^  adeequans ;  labrum  ex- 
pansum,  album,  extus  incrassatum  ;  columella  leviter  arcuata, 
callo  nitido  induta  ;  canalis  obliquui,  profundus,  recurvus, 
Longit.  87  millim.,  diam.  maj.  43  ;  apertura  cum  canali  45  longa, 

19  lata, 
Sab.  Station    142.      OflF   the    Cape    of   Good    Hope,   in   150 

fathoms. 

This  species  is   much   more  slender   than  Priene  magellanicus 

(Chemn.),  Dillwyn,   and  has   the  spire  longer  in  proportion  to  the 

aperture.    The  epidermis  also  is  of  a  much  closer  texture  and  more 

finely  pilose. 

2.  CoRALLiopHiLA    wAHLBEROi    (Krauss).       (Plate    XXXIV. 
fig.  2.) 

Purpura  wahlbergi,  Krauss,  Siidafr.  Moll.  p.  118,  pi.  vi.  f.  15. 

Testa  breviter  fusiformis,  solida,  alba,  rimata ;  anfract. 
normales  6,  convexi,  superne  prope  suturam  leviter  constricti, 
confertim    spiraliter    lirati    (liris    intpqualibus,    incrementi 
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linetM  crispatis),  supremi  oblique  plicati  (pUcis   in  ultimo 
fere   obsoletis);    aperiura    elongato-avata,  alba^  longitudinis 
totius    ^  paulo  superans ;    lahrum  incrassatum,  intus  liris 
circiter  \0  munitum  ;  columella  leviter  arcuata^  callo  valido^ 
superne  tuherculo  parvo  instructo,  induta;    canalis  brevisy 
obliquus,  recurvu8,fere  clausus, 
Longit.  41  mUlim.^  diam.  22;  apertura  14  longa^  9  lata, 
Sah.  In  shallow  water  near  Sea  Point,  Cape  of  Good  Hope ; 
Natal  (Krauss), 

This  is  a  strono;,  solid  shell,  entirely  white  within  and  without, 
and  ornamented  with  numerous  spiral  ridges,  which  are  somewhat 
reeularlj  alternately  larger  and  smaller,  the  intervening  grooves 
being  merely  incised  striae.  The  outer  lip  is  well  thickened  and 
armed  within  with  about  ten  lirae,  which,  however,  do  not  extend 
very  far  within  the  aperture. 

It  does  not  compare  with  any  other  species.  In  form  it  somewhat 
resembles  Euthria  lineata  from  New  Zealand,  but  is  altogether 
different  in  sciilptnre  and  the  mouth  characters.  E.  magellani^ 
V^ain,  has  a  somewhat  similarly  thickened  lahrum,  but  is  altogether 
different  in  other  respects. 

3.  TuRRiTELLA  iNCOLOR.     (Plate  XXXI V.  fig.  3.) 

Testa  elongata,  turrita,  acuminata^  alba  ;  anfract.  convexiuseuli, 
carinis  duobus  mediocriter  acutis   circa    medium    instructi, 
liris  paucis  supra,  inter,  et  infra  carinas  cincti,  ultimus 
infeme  liris  concentricis  paucis  ornatus  ;  apertura  suhrotun- 
data  :  columella  pai*um  curvata,  vix  refiexa, 
Ztongit.  14  millim,,  diam,  5  ;  apertura  3^  longa,  2^  lata. 
Hab,  Royal  Sound,  Keri^uelen  island,  28  fathoms. 
The  two  keeb  stand  out  conspicuous,  and  there  is  a  finer  liiation 
above  them,  one  betwecii  the  two  keels  and  one  below  them.     The 
single  specimen  consists  of  about  ten  whorls.     It  is  less  slenderly 
tapering  than  T,  hookeri,  liceve,  which,  besides  the  two  prominent 
spiral  keels,  exhibits  only  the  faintest  trace  of  spiral  striae. 

4.  Capulus  compressus.     (Plate  XXXIV.  figs.  4,  4  a.) 

Testa  dextrorsa,  alta,  pileiformis,  lateraliter  compressa,  planata, 
tenuis,  alba,   epidermide  decidua  flavescente    induta,  lineis 
incrementi  subfortiter  striata ;  anfractus  2-3,  celeriier  cres- 
centes,  duo  supremi  parvi,  vitrei,  regulares,  convexiusculi, 
nitentes,    ultimus   masimus   subunguiformis,  supra  et  infra 
planatus;  apertura  oblonga,  angusta, 
Diam,  maj,  S^  millim.,  alt,  2^  ;  apertura  5  longa,  2  lata. 
Hab.  Station  311.     Off  west  coast  of  South  Patagonia  in  245 
fathoms. 

No  described  species  appears  to  approach  that  now  before  us. 
Judging  from  its  compressed  character  it  is  probably  either  parasitic 
upon  something  with  thin  filaments  or  stems  (the  cirri  or  rays  of  a 
crinoid  for  example),  or  it  would  be  found  attached  to  the  stems  of 
seaweed. 


^^- 
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5.  Trochus  (Bembix)  abyssorum.     (Plate  XXXIV.  fig.  5.) 
Testa  imperforata,  titrhinata,  subtenuis,  sardide  albida,  nitida  ; 

anjract.  — ?,  convexi^  liris  spiralibus  ifUBqualibus  (inpentUt.  7), 

lineis  incrementi  validis  obliquis  confertis  supra  Uras  subno- 

dulosis  cancellati,  ultimus  magnusy  suhinjlatus,  liris  circiter  20 

cinctus ;  apertura  magna  leviter  ohliqua,  longitudinis  iotius 

^  haud  aquanSi  intus  tenuiter  sulcata^  magaritacea ;  labrum 

tenue,    anguste  expansum ;   columella   obliqua,  vix  eurvata, 

subrejiexa. 

Longit,  26  millim.y  diam.  maj.  20  ;  apertura  1 1  hnga,  1 1  lata, 

Hab.  Station  24 1 .    North  Pacific,  east  of  Japan,  in  2300  fathoms. 

The  single  specimen  consists  of  four   whorls  only.     The  apex 

appears  to  have  been  broken  ofp  rather  abruptly.     The  oblique  lines 

of  growth  are  strongly  developed,  taking  the  form  of  raised  Hrse ; 

they  cross  the  spiral  ridges,  which  in  consequence  have  a  finely 

subgranose  appearance.     The   interior  of   the    aperture  is   thinly 

nacreous,  and  the  sulci  within  correspond  with  the  external  Hrse. 

6.  CusPiDARiA  (Myonera)  lischkei.     (Plate  XXXIV.  fig.  €.) 
Testa  parvay  tenuis ^  ghbosa^  postice  breviter  rostrata,  a^uivalvis, 

concentrice  tenuiter  striata^  striis  supra  rostrum  paulo  validio- 
riims  ;    margo  dorsi  anticus  leviter  convexus,  posticus  dedivis, 
incurvatuSy   veniralis    late    curvatus,  prope    rostrum    levissime 
sinuatus ;  latus   anticum  ma>gnum^  curvatum,  postieum  angus- 
tatum,  rostratum,   ad  extremitatem  breviter  truncatumj  carina 
obsoleta  ab  umbone  radiante  instructum  ;  umhones  parvi^  subcen- 
trales;  tinea  curdinis  edentula  tenuis,  in  valva  sinistra  pone 
umbonem  leviter  incrassatum  ;  ligamentum  parvum, 
Longit,  8  millim,,  alt,  SjJ,  diam,  4. 
Hab,  Station  237.     South  of  Japan,  in  1875  fathoms. 
This   species  is  remarkable  for    the  obtuseness  of   the  anterior 
outline.      It  somewhat  resembles  C.  teres,  Jeffreys,  but    is    more 
obtuse   in    front,    and   also   differs  in    sculpture    and    the   hinge- 
characters. 

{Descriptions  of  new  Species  of  Shells  from  Station  164  B.) 

7.  Pleurotoma  (Drillia)  challengeri.  (Plate  XXXIV. 
fig-  7.) 

Testa  parva,  alba,  angusta,  breviter  fusiformis  ;  anfractus  7,  duo 
supremi  (nucleus)  Iceves,  convexi,  C4xteri  supeme  excavati,  infra 
leviter  convexi,  costis  tenuibus  (in  anfr,  penult,  circiter  16)  et 
liris  spiralibus  minus  conspicuis  (infra  suturam  quoque  ad 
angulum  supra  costal  tuberculatis)  instructi;  anfr,  ultimus 
elongatus,  costis  infer ne  sensim  ohsoletis ;  apertura  angusta, 
longit,  totius  \  haud  cequans  ;  labrum  tenue,  in  concavitate  haud 
profunde  sinuatum, 

Longit.  12  millim.,  diam,  4  ;  apertura  5^  longa,  2  lata. 

This  species  has  a  large  apex,  a  shallow  labral  sinus,  and  the 
whorls  with  a  double  coronation  around  the  upper  part. 
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8.  Pleurotoma  (Drillia)  crossei.     (Plate  XXXIV.  fig.  8.) 

Tegta  parva^  hrevUer  fusiformis,  albida ;    anfract.  7,  swpremHs 
lavtA,  eonvexus^  ocBteri  superne  leviter  concavi^  rotunde  angukUi, 
infra    angnlwm    arcuatvm   contracti,   costis    obliquis    Unuibus 
circUer   15    {in    anfr.  ulU  infeme  attenuatis)  instructi,   line- 
isqae  elevatis  paucis  parum  conspicuis  infra  angulum  omati ; 
anfr.  uU,  inferne  valde  contractus  ;  apertura  parva,  longit.  totius 
^  adcequans  ;  lahrum  supra  angulum  haudprofunde  sinuatum. 
Longit,  10  millim,,  diam,  SJ;  apertura  4  longa,  2  lata. 
This  species    has    the  whorls    much    contracted    at    the    lower 
part  and  prominent  at  the  rounded  angle.     The  riblets  are  ohlique 
below,  and  flexuous  in  the  concavity.      The  spiral  lirse  are  more 
coDspicQOus  around  the  lower  part  of  the  body-whorl  than  elsewhere, 
and  altogether  absent  in  the  concavity  below  the  sutural  line. 

9.  Pleurotoma  (Drillia)  hoylei.     (Plate  XXXIV.  fig.  9.) 
Testa   parva^    hreviter  fusifonnis,  albida;    anfract.  8,    svperne 

oblique   concavif    in    medio    obtuse    angulati,    infra    angulum 
contracti,  vix  conveadusculi,  costis  oblique  jlexuosis^  pracipue  ad 
angulum  {supra   et    infra    mox   tvanidis)  instructi,    striisqus 
incrementi  tenuissimis  sculpti ;  apertura  parva^  longit.  totius  j 
paulo  superans ;    sinus  labri  mediocriter  profundus^  in  con- 
cavitate  situs. 
Longit.  9  millim.,  diam.  3|  ;  apertura  3  J  longa,  1^  lata. 
The  costae  in  this  species  are  very  short,  and  soon  become  obsolete 
above  and  below  the  angle,  so  that  they  appear  like  a  series  of 
oblique  nodules.     The  absence  of  spiral  sculpture  b  peculiar. 

10.  Pleurotoma  (Drillia)  watsoni.    (Plate  XXXIV.  fig.  10.) 

Testa   parva,  breviter  fusiformis,    alba ;    anfr.   6,  supremi  duo 
(nucleus)   Iceves,  convexi,  cceteri  superne  oblique  decliveSy  dein 
angulati,    infra    angulum    plani,    costis    tenuissimis    obliquis 
circiter  20   lirisque  spirdlibus    (in  anfr.  superioribt*^  duOy  in 
ultimo  circiter  14)  nodose  cancellati^  supra  angulum  liris  spirali- 
bus  paueis  subobsoletis  cincti ;   anfr.  ult.   infra  medium  valde 
contractus;    sinus    mediocriter  profundus;  labrum  arcuatum, 
prominens. 
Longit.  6|  miUim,,  diam.  3| ;  apertura  2|-  longa,  1^  lata. 
This  shell  has  a  large  smooth  apex  ;  the  upper  slope  of  the  whorls 
is   comparatively  smooth,  exhibiting  only  a  few  (about  4)  faint 
spiral  liree,  and  the  lower  portion  and  the  greater  part  of  the  body- 
whorl  are  covered  with  a  distinct  cancellation,  the  points  of  inter- 
section of  the  oblique   and    transverse  liree  being  rather   acutely 
nodulose. 

11.  Cancellaria  exigua.     (Plate  XXXIV.  fig.  11.) 

Testa  minima f  elongata,  ovata,  alba ;  anfract.  4-6,  supremus 
(nucleus)  magnuSy  Icevis,  globosus,  casteri  convexi,  circa  medium 
liri9  duobus  spiralibus  cinctt\  costis  obliquis  tenuous  circiter  12 
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cancellati  ;  anfr,  uUitnus  lira  tpirali  tertia  paulo  infra  medium 
onuUus  ;  apertura  parva,  longit.  totius  -fj  adce^mns  ;  columella 
in  medio  uniplicata^  antice  ndmnttata. 
Longit.  6  millim.,  diam,  3  ;  apertura  2|  longa^  1|  lata. 
In  size  and  form   Cfischeri  of  A.  Adams,  from  the  Straits  of 
Korea,  bears  considerable  resemblance  to  the  present  species.     It  has, 
however,  more  spiral  lirse,  three  columellar  plaits  and  lirse  within  the 
aperture,  a  feature  i/?hich  does  not  appear  in  the  single  shell  at  hand 
from  station  164,  but  which  possibly  might  be  detected  in  a  larger 
series  of  specimens. 

12.  MiTRA  MIRANDA.     (Plate  XXXIV.  fig.  12.) 

Testa  fusiformisy    turrita,    albida;    anfract.    7,   apicalis    Icevie^ 

globosus^  cceteri  supeme  anguste  tahulati^  ad  laiera  vix  convex- 

iusculij  costis  crassis  (in  anfr.  ult.  plus  minus  ohsoletis)  circiter 

15    instrticti,    linea  impressa   spirali  infra   suturam   sculpti, 

ultimus  infra  medium  constrictus,  antice  sulcis  paucis  circa  cau- 

dam  scu^tus;  apertura  elongata,  longit.  totius  ^  cequans  vel 

superans;  coluvndla plicis  quatuor  tenuihus  distanttbus  instrucia. 

Longit.  9  miUim.,,  diam.  4;  apertura  4|  longa^  IJ  lata. 

The  folds  on  the  columella  are  very  peculiar,  and  recall  those  in 

certain  species  of  Voluta ;  they  are  rather  far  apart,  and  do  not 

all  slope  m  the  same  direction.     The  spiral  sulcus  falls  below  the 

edge  of  the  tabulation,  producing  a  kind  of  thickened  edge  to  it. 

13.  Marginella  carinata.    (Plate  XXXIV.  fig.  13.) 

Testa    breviter  ovafo-fusiformis,  alba,  polita,  Ic&vis;    anfract.  5, 
supremus  convexus,  sequentes  supeme  valde  excavati,  dein  acute 
angulati,  ultimus  infra  angulum  leviter  convexus,  basim  versus 
contractus;     apertura     elongata,    angusta,    longit.    totius    ^ 
adcequans :    labrum  valde  incrassatum,  intus  Ueve;    columella 
plicis  tribus,  tenuibus  sed  prominentibtts,  instructa,  antice  oblique 
curvata,  per  longitudinem  callo  tenui  induta. 
Longit.  6|  millim.,  diam,  3| ;  apertura  3|  longa,  1  laia. 
The  whorls  are  well  excavated  at  the  upper  part  and  then  rather 
sharply  keeled  a  little  above   the   suture.     The   surface    is    very 
glossy,    and    the   columellar   folds    are    subequal    and    thin    but 
prominent. 

14.  Marginella  brazieri.     (Plate  XXXIV.  fig.  14.) 

Testa  parva,  hrevis,  lata,  alba,  polita,  subpdluddu  ;  spira  brevis- 
sima,  ad  apicem  obtusa  ;  anfractus  4,  prope  suturam  depressi, 
leviter  marginati,   uMimus  magnus,   superne    late  rotundeque 
humerosus,  infeme  angustus,  contra^us;    apertura  mediocriter 
angusta,  drca  ^  longit.  totius  occupans  ;  columella  plicis  tribus 
tenuibus  instructa  ;  labrum  extus  incrassatuni,  intus  Iceve. 
Longit,  4  millim.,  diam.  3  ;  apertura  3^  longa,  1  lata. 
This  and  M.  carinata  have  three  columellar  folds  in  addition  to 
the  oblique  anterior  termination  of  the  columella  which  passes  into 
the  labrum. 
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15.  ScALARiA  DisTiNCTA.    (Plate  XXXV.  fig.  15.) 

Testa  elongatay  gracilis,  alba  ;  anfractus  perconvexi,  lente  accres- 
eentes,  costis  tenuihus  circiter  1 6  (hie  tllic  una  crassiore)  paulo 
ohli^is  instructij  liris  spiralibus  tenuioribxAS  circa  5  supra 
castas  continuis  omati ;  anfr,  ultimus  medio  earinatus,  infra 
concavus,  sttbhsvis  ;  apertura  subcircularis. 

Longit.  11  wt'Km.,  diam.  3^  ;  apertura  2\  longa  et  lata. 

The  larger  costs  are  about  twice  as  thick  as  the  rest,  and  one  in 
number  on  every  whorl. 

16.  OoosTOMiA  (Turbonilla)  FISCHER!.  (Plate  XXXV. 
fig.  16.) 

Testa  gracilis,  subulata^  alba,  polita  ;  anfractus  normales  9,  convexi, 
lente   crescentes,   sutura  subprofunda   sejuncti,   longitudinaliter 
eonfertim  plicati,  plicis  in  anfr,  ultimo  infra  medium  obsoletis  ; 
apex  sinistrorsus,  gldbosus,  heliciformis  ;  apertura  parva,  longit. 
totius  ^  adcequans  ;  columella  suhperpendicularis,  via?  arcuata, 
anguste  reflexa,  haudplicata  vel  contorta. 
Longit,  9  miUim.,  lat.  2| ;  apertura  2  longa,  1^  lata. 
Of  the  two  specimens  under  examination,  one  has  the  costae  rather 
more  decidedly  developed  than  the  other.     The  latter  exhibits  slight 
traces  of  spiral  stris  below  the  suture. 

17.  Odostomia  (Turbonilla)  coNSANGuiNEA.  (Plate  XXXV. 
fig.  17.) 

Testa  O  fischeri  similis,  sed  gracUior,  anfractibus  normalilms  11 
eonstructa,  costis  latioribu^  14-15  parum  elevatis  omaia  ;  aper- 
tura parva,  longit,  totius  ^-\  adcequans, 
Longit,  10  millim,,  diam,  2;  apertura  fere  1^  longa,  1  lata. 
The  ribs  or  plicae  in  O,  fischeri  are  about  seventeen  or  eighteen  in 
number  and  considerably  finer  than  in  the  present  species.     Besides 
this  distinction,  the  proportions  with  regard  to  length  are  so  different 
that  there  is  little  doubt  that  they  constitute  separate  species. 

18.  Odostomia  (Turbonilla)  constricta.  (Plate  XXXV. 
fig.  18.) 

Testa  dongata,  parum  pgramidalis,  aU>a,  nitida  ;  anfractus  nor^ 
males  octo,  siSplaniy  sed  in  medio  leviter  constricti,  sutura  linearis 
distincta  sejuncti,  costis  rectis  16-17  interstitia  suhcequantibus, 
instructi,  anfr.  tdtimus  infeme  Icevis,  ad  peripheriam  rotunda- 
tus;   apex  globosus,  sinistrorsus,  Icevis;  apertura  plus  minus 
suhquadrata,   longit,   totius  ^  subasquans ;     columella    leviter 
obliqua,  haud  torta, 
Longit,  5  j  miXlim,,  diam,  1|  ;  apertura  1  longa,  |  lata. 
The  constriction  is  just  a  trifle  above  the  middle  of  the  whorls, 
which  have  a  slightly  turreted  appearance. 

19.  Solarium  atkinsoni.    (Plate  XXXV.  figs.  19-19  b,) 
Testa  diseoiddlis,  acute  carinata,  mediocriter  umbilicata,  alhida, 

supeme  depresse  eonoidalis,   lateribus   leviter    convexis,   infra 


-•     ,   «W  SHELLS  rnO^ 

.^^iter  plicati  (P^'^u^ras^^'^ 
,    '.thus  (altera supra,  ^!^    ^^ul^ 

.  ,  ^nhilicam  radtatiff^P'       i^rattU 

.   -^.u  .;«  S.  discus  of  Philipp;  ^  7there 
>  J  be  more  acutely  cannate, 

^^  wborta 
..JD€  and  a  half  smooth  con^«* 

5  .riaceal  the  nucleus. 
-^     Hate  XXXV.  fig.  20.)  ^^ 

,  :picfm  producta  ;  columella  l^viter 
".  ^xpansa, 

.  aaj,  3|,  7«m.  3.  . ,  lUg 

.  ^ch  end  are  rather  far  apart,  witn  i^^^ 
..3£.  ly  around  the  umbilicus,  which  are  m 

...xawa.     (Plate  XXXV.  fig.  21.) 

,  ^itida,  imperforata^  ad  apices  ha^P^' 

'ssione  carina  cireumdata  ;  aperiuraang^ 

usuhtruncata;  columella subiorta,eScavaM, 

^    ,  ure  of  this  species  is  the  excavation  of  *«* 
...  0,  which  is  circumscribed  by  a  keel,  a  con- 
,  rr  lip. 

^^ciMiNATA.     (Plate  XXXV.  fig.  22.) 

.  jp  <»mihs^  sed  postice  minus  rostrata,  marg^i^ 

^  ^*tto,postiix)  dorsalidedivi.fererectilifua^ 
.V  4,  diam,  2f . 

^.    -ambles  Montacuta  acuminata.  Smith,  from 

^    ;:Srf9  in  form  somewhat.     It  is  longer  in  pro- 

)j»  the  ventral  outline  more  gently  curved,  the 

" ..  *'  >^!**»  ^^^  ^he  dorsal  slopes,  especially  the 

^  *.if  rectilinear.     The  sculpture  and  dentition  ar« 


H^'-^^    (Plate  XXXV.  fig.  23.) 


N**' 


*'«*"^'**'  ovate,  utrinque  suboBqtuilis,  niitda, 
""*  ^»  t««»^  striata,  dilute  virenti^uiea,  umbona 
'  *     ,^,  '•«*^ '  ^P^<^  opaci,  albi,  antemediam,  ad  \ 
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longitudinis  siti,  mediocriter  acuti  y  lunula  dongata,  lanceolata, 
in  medio  prorninens,  porca  distincta  circumdata  ;  area  dorsi 
.postica  hand  definitay  in  medio  prominens  ;  linea  cardinis 
mediocriter  valida,  dentihus  novenis  posterioribus  septemque 
antericribus  aciitis  insiructa.  Fossa  ligamenti  parva,  profunday 
postice  ohliqua ;  pagina  interna  albo-margaritaceay  radiatim 
minute  substriata,  margine  simpliee  circumdata, 
Longit,  5|  millim,,  alt.  4^,  diam,  3. 

24.  NucuLA  TJMBONATA.     (Plate  XXXV.  fi§.  24.) 

Testa  parva,  incpquilateraliSy  tHgono-ovaia,  nitida^  epidermide 
dilute  lutesc^nte  induta^  apicem  versus  paUidior,  incrementi 
lineis  striisque  radiantihus  tenuissimis  sculpta  ;  m/irgo  dorsi 
utrinque  valde  declivis,  parum  arcuatuSy  ventris  late  curvatus ; 
latus  anticum  ad  cxtremitatem  gubangulatum^  posticum  acute 
curvatum  ;  umbones  prominentesy  pallidi,  ante  medium  collocati  ; 
linea  cardinis  valuta,  deniibus  anterioribus  series  novemque 
posterioribus  instructa.  Margo  valvarum  inferior  intus  minute 
denticulatus, 
Longit.  34  miUim.y  alt.  3,  diam.  2. 

This  species  is  peculiar  for  its  somewhat  triangular  form,  pro- 
mineot  umbones,  the  fine  radiating  striee,  and  the  denticulated  inner 
margin  of  the  valves.  The  lunule  is  not  clearly  defined,  but  the 
posterior  dorsal  area  is  narrow  and  bounded  by  a  slight  but  distinct 
ridge. 

25.  Pecten  challengeri.    (Plate  XXXV.  fig  25.) 

Testa  tenuisy  suhpelludday  cpquivalvisy  paulo  obliqua  ;  valvce  costis 
tenuihus  subdistantibus  plicisque  concentricis  pauds  subcancel- 
IctUXy  undique  minuie  radiatim  microscopice  striaios ;  cost<K  tenueSy 
interdum  pallide  lutescenteSy  margines  versus  plus  minus  minute 
squamatce  ;  auriculce  valvce  sinistrce  incequaleSy  antica  majori  ; 
postica  valvce  dextrce  liris  sex  confertim  squamatis  instr^uctay 
infeme  mediocriter  profu7%de  sinuata  ;  pagina  interna  nitensy 
radiatim  haud  profunde  sulcatay  sulds  liris  extemis  congruent 
tibus. 
Longit.  18  miUim.y  alt.  19,  diam.  4|. 

Of  this  pretty  species  there  is  one  perfect  specimen  and  a  single 
right  Talve.  The  substance  of  the  shell  is  very  thin,  semipellucid 
towards  the  umbones,  and  rather  more  opaque  elsewhere.  The  radi- 
ating striae  are  excessively  minute,  and  a  trifle  more  conspicuous  in 
the  rieht  valve  than  in  the  left.  The  valves  are  decidedly  oblique 
towards  the  front  and  smooth  at  the  apices,  the  costee  commencing 
at  a  distance  of  about  two  millimetres  ^om  the  extreme  tip.  Most 
of  the  ridges  in  the  left  valve  have  a  pale  luteous  tint  upon  their 
lower  halves,  a  feature  not  present  in  the  other  valve  of  the  same 
specimen,  which,  however,  is  peculiar  in  having  a  bright  reddish 
streak  on  the  dorsal  slopes  within. 

The  few  concentric  plicaB  which  produce  the  somewhat  cancellated 
aspect  of  the  exterior  appear  to  be  periodic  marks  of  growth. 
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26.  Lima  murrayi.     (Plate  XXXV.  fig.  26.) 

Testa  Unuis9%ma^  ohlonga,  obliqua^  hand  hians^  Una  UnuisHmis 
numerosis  radiantihus^  lineisqtie  iticrementi  minutis  (hie  iUic 
paticis  majofibus)  instructa  ;  IcUus  poatieum  obliquumfere  recti- 
lineare^  anticum  supeme  leviter  incurvatwm^  deinde  prominens^ 
^ixturvatum,  inferne  oblique  recedens  ;  margo  darsi  brevis,  ven- 
tris  regulariter  curvatus  ;  area  dorsaU  parva^  plana^  fossa  liga- 
mentali  magna  profunda  sculpta  ;  apices  valvarum  peculiares^ 
gibbosi,  parvi  ;  pagina  interna  subnitida^  radiatim  suhsulccUa^ 
ad  margincm  crenulata^  lira  tenui  ah  apice  usfpie  ad  partem 
prcminentem  lateris  antici  extendente  instructa. 
Longit,  8  miUim.^  alt.  12,  diam.  6. 

This  species  is  remarkable  for  its  thinness  of  texture,  the  pecoliar 
^g^Dg  ^orm  of  the  anterior  side,  more  marked  than  in  L.  loseombU, 
and  the  fine  radiating  lirse.  Between  these  there  are  still  finer  hair- 
Hke  threads,  which  being  crossed  by  the  lines  of  growth  are  more  or 
less  mimttely  granular.  The  hinge-line  is  short,  thin,  and  concaTe 
in  the  centre  at  the  ligamental  depression.  On  each  side  at  the  top 
of  the  lateral  margins  there  are  two  or  three  short  oblique  lir»  or 
pseudo-teeth.  The  margin  of  the  valves  is  distinctly  dentate  within, 
as  in  most  species  of  Pecten,  I  have  named  this  after  Dr.  John 
Murray,  the  learned  and  energetic  editor  of  the '  Challenger '  Reports. 

27.  Lima  australis.     (Plate  XXXV.  fig.  27.) 

Testa  parva^  altior  quam  longa^  ovata,  supeme  truncaia,  (BqmUtte- 
raVxs^  mediocriter  convexa^  alba,  costis  tenuibus  radiantibus 
{circiter  20),  pulcherrime  squamo-modosis,  instructay  lineis  inere- 
menti  in  interstiliis  conspicuis  subcanceUata ;  area  ligamenti 
antnista^  plana,  fossa  triangulari  in  utraqxu  valva  insculpta  ; 
/i«rti  cardinis  subvalida,  transversim  confertim  sulcata  et  lirata  ; 
jMvrina  interna  alba,  radiatim  sulcata,  ad  marginem  2cUum 
d^Htaia. 
Li^ijiU  4  miUim,,  alt.  5,  diam.  3. 

This  IS  a  larger  species  than  JL  pectinata,  H.  Adams,  from  the  Gulf 
^^1^  $tt«t«  and  has  more  slender  and  differently  sculptured  ribs ;  these 
;ir^  c\)o$Hierably  narrower  than  the  interstices.  Both  these  species 
bAY^  the  hinge-line  much  thicker  than  in  the  European  L.  sarsH,  and 
:  jtf  tttuasverse  toothing  more  distinct. 

EXPLANATION  OF  THE  PLATES. 

Plate  XXXIV. 

Fig.  1.  Lampusia  (Priene)  murrayi^  p.  436. 

2.  CotaUiophila  tDohlbergi,  p.  436. 

S.  Turritelia  incolor,  p.  437. 
4, 4  a.  Capulta  compretsus,  p.  437. 

5.  Trockus  {Bembix)  abf^s9orum,  p.  438. 

6.  Cu^ndaria  {Myonera)  lisekkei,  p.  438. 

7.  Plmrofoma  (IhiUia)  challengert,  p.  438. 
8. (•"— )  orossei,  p.  439. 

9.  ( )  %«,  p.  439. 

HX  ( )  watsont,  p.  439. 
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Pig.  1 1 .  Canceliaria  exigua,  p.  439. 

12.  MUra  miramla,  p.  44(J. 

13.  Marginella  cariniita,  p.  440. 

14.  brazier i,  p.  440. 

platb  xxxy. 

Fig.  15.  Scalaria  distinrta,  p.  441. 

1(5.   O'iotiomia  (TurbonUla)fiM:hrri,  p.  441. 

17.  ( )  coiisanguinea,  p.  441. 

18.  ( )  consfruia,  p.  441. 

11)- 19  A.  Solarmm  afkiiiaoni,  p.  441. 

20.  Bulla  incammoda,  p.  442. 

21.  Oylichtia  ordinaria,  p.  442. 

22.  Tellimya  subacumimifa,  p.  442. 

23.  Nuctila  dilecta^  p.  442. 

24.  wnihonata,  p.  443. 

2iJ.  Pecten  challcngeri,  p.  443. 

26.  ZffTt/i  mnrmyi^  p.  444. 

27.  Zrtwa  australisy  p.  444. 


5.  On  the  present  Distribution  of  the  Giraffe,  South  of  the 
Zambesi,  and  on  the  best  means  of  securing  living 
Specimens  for  European  Collections.    By  H.  A.  Bryden. 

[Eeoeived  June  15,  1891.] 

Large  game  animals  are  disappearing  so  rapidly  from  Southern 
Africa  that  each  year  now  sees  the  ancient  limits  of  occurrence  more 
and  more  circumscribed. 

Guns  are  now  plentiful  among  native  tribes,  right  away  to  the 
Zambesiy  and,  with  the  rapid  advent  of  Europeans  and  European 
money  into  once  remote  territories,  horses,  on  which  depends  the  suc- 
cessful chase  of  many  of  the  fauna,  are  now  more  readily  procured. 

Id  twenty  years'  time  it  may  be  safely  said  there  will  be  very  few 
Giraffes  le(^,  even  in  the  inacces:>ible  deserts  where  they  yet  seclude 
themselves.  With  the  practical  disappearance  of  the  Rhinoceros 
from  South  Africa,  and  the  approaching  extinction  of  the  Hippo* 
potamus,  the  thick-skinned  Giraffe  is  now  much  more  sought  after 
as  a  means  of  supplying  the  universally  used  sjambok  or  colonial 
whip.  The  hide  of  a  good  bull  Giraffe  is  worth  now  from  £4  to  £5 
for  this  purpose,  that  of  a  cow  a  little  less.  Small  wonder  then  that 
native  and  Dutch  hunters  alike  have  been  extremely  active  of  late 
yean  in  hunting  this  interesting,  beautiful,  and  defenceless  creature. 

At  the  present  day  the  head-quarters  of  the  Giraffe  may  be  said 
to  be  in  the  parched  desert  country  comprising  the  North  Kalahari. 

A  few  years  since  they  were  to  be  found  at  no  great  distance  from 
Rhama's  old  capital,  Shoshong ;  now  they  are  first  encountered  in 
the  bush  and  forest-region  beyond  Kanne,  or  Klaballa,  on  the  way 
from  Shoshong  to  Lake  Ngami.  This  waterless  tract,  well  called 
thirst-land,  serves  them  as  a  safe  retreat.  From  Kanne  to  the 
Botletli  River,  and  thence  halfway    to   the  lake,  Khama  reserves 
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them  for  his  own  and  his  people's  honting,  and  Dutch  hunters,  with 
their  wasteful  methods,  are  not  permitted — a  very  wise  precaution. 

In  most  of  Khama's  country  stretching  north  to  the  Victoria  Falls, 
and  west  to  the  Cbohe  and  Mabab^  Rivers  and  beyond.  Giraffes  may 
yet  be  found,  as  well  as  in  Moremi's  country,  in  the  region  of  Lake 
Ngami. 

Probably  the  pick  of  the  GiraSe-country  now  left  to  South  Africa 
is  the  desolate  and  quite  waterless  forest-region  lying  south  of  the 
Botletli  River,  and  thence  extending  southward  some  way  into  the 
Kalahari. 

For  eight  months  of  the  year  most  of  this  "  veldt "  is  quite  water- 
less and  cannot  be  hunted,  unless  water-carts  could  be  taken  in ; 
here  very  large  troops  of  the  Giraffe  roam  free  and  undisturbed. 

I  have  been  told  by  reliable  witnesses  of  70  or  80  being  seen 
together  at  one  time  in  quite  recent  years.  I  myself,  when  hunting 
along  the  Botletli  last  year,  within  a  day's  ride  of  the  river,  met  with 
a  troop  of  nineteen,  and  smaller  troops  were  also  seen. 

Khama's  hunters  make  an  annual  excursion  to  this  ^*  veldt,"  and 
the  average  bag  of  each  hunting  outfit  seems  to  be  from  12  to  16  or 
20  Giraffes.  These  are  shot  solely  for  the  marketable  value  of  their 
skins.  All  the  natives  in  this  part  of  Africa  use  the  hide  of  the 
Giraffe  for  makine  their  sandals. 

From  the  Botletli  Giraffes  are  found  some  way  south  into  the 
Kalahari.  Last  year  a  troop  or  two  must  have  wandered  much 
farther  down  than  usual,  as,  when  near  Honing  Vley,  in  British 
Bechuanaland,  I  heard  of  Bareeki's  hunters  suddenly  flocking  into 
the  Central  Kalahari,  Giraffes  having  penetrated  nearly  as  far  south 
as  the  Molopo  River;  this,  however,  is  very  unusual  now-a-days. 
Westward  of  Tunobis  (Galton's  farthest  point  in  1850)  towards 
Damaraland,  Giraffes  are  not  now  found,  the  Namaqua  hunters  being 
too  active  in  this  region ;  but  in  parts  of  Ovampoland,  towards  the 
Okavango  River,  they  are,  I  am  informed,  yet  found  in  fair  numbers. 
More  to  the  eastward,  on  the  south  bank  of  the  Cliobe,  they  are  also 
numerous. 

Mr.  Selous  tells  us  that  in  parts  of  the  Matabele  country  the 
Giraffe  was  common  ten  years  since,  and  it  is  still  to  be  found  there, 
albeit  in  decreasing  numbers.  In  Mashunaland  proper  it  is  scarce, 
and  east  of  the  Gwelo  River,  according  to  the  same  great  hunter,  it 
scarcely  ever  wanders.  This  is  a  rather  singular  fact,  one  of  the 
often  incomprehensible  facts  of  geographical  distribution. 

Until  a  few  years  back  Giraffes  were  to  be  found  in  the  low  country 
between  the  north-east  horder  of  the  Transvaal  and  the  sea ;  Boer 
hunters  have,  however,  so  persecuted  the  game  in  this  region  that 
very  few  can  now  be  left.  In  the  Transvaal  itself  I  douht  if  a  single 
Giraffe  is  now  to  be  found,  even  in  the  remote  north-east  district 
near  the  Limpopo  River. 

So  far  as  one  may  judge  the  Camelopard  will  linger  the  longest  in 
the  inaccessible  and  waterless  forests  south  of  the  Botletli  River. 
This  animal  is  very  singularly  independent  of  water  ;  the  Bushmen 
and  others  will  tell  you  that  it  does  not  drink.     This  I  do  not  believe, 
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but  it  is  certain  that  for  seven  or  eight  months  of  the  year  the  Giraffes 
of  the  North  Kalahari  and  other  waterless  regions  can  never  touch 
water. 

As  to  procuring  living  specimens  i — 

The  Chief  Khama  of  Bamangwato  is  (I  speak  from  personal  expe- 
rience) so  enlightened,  so  obliging,  and  so  disposed  to  adsist  Euro- 
peans, and  especially  EngUsh  people,  in  every  possible  way,  that  I  am 
quite  certain  arrangements  might  be  made  with  him  for  obtaining 
living  specimens  of  the  young  of  the  Giraffe.  Much  of  Khama*s  terri- 
tory is  the  stronghold  of  this  rare  and  singular  creature,  and  in  all  his 
country  the  chief  has  implicit  obedience  from  his  vassals  and  tribu- 
taries. The  Masarwa  Bushmen  of  the  North  Kalahari  and  Botletli 
River  regions,  assisted  by  Khama's  own  mounted  hunters,  could 
spoor  and  catch  the  young  of  Giraffe,  which  could  then  be  brought 
to  Khama's  town  of  Palachwe.  From  Palachwe  to  Vryburg,  British 
Bechuanaland  (420  miles),  is  but  20  days*  journey,  even  by  the  slow- 
moving  ox-waggon.  From  Vryburg  to  Cape  Town  the  journey  now 
occupies  by  rail  two  days  and  nights  only.  I  know  of  no  other  part 
of  Africa  more  accessible  for  the  purpose  I  speak  of,  certainly  no 
other  where  the  willing  services  of  an  all-powerful  chief  such  as 
Khama  could  be  enlisted.  In  North  Africa  Giraffes  have  now  very 
far  to  be  sought,  farther,  I  should  say,  even  than  in  Khama's  country. 
In  Elast  Africa  the  co-operation  of  native  chiefs  and  hunters  would 
be  very  bard  to  secure. 

Afker  Khama's  time,  the  Giraffe,  which  he  now  to  some  extent 
pmerves,  will  shortly  be  exterminated,  and  it  will  then  be  too  late. 
I  urge  therefore  upon  all  European  collectors  not  to  let  slip  the 
Ojtport unity  I  have  indicated. 


6.  Notes  on  some  Reptiles  from  Trinidad. 
By  K  R.  Mole  and  F.  W.  Urich\ 

[Received  May  29,  1891.] 

1.  THE  TREE- BO  A  (Xiphosama  hortulanum). 

This  Snake  is  comparatively  common  in  Trinidad,  principally 
in  the  locality  of  streams.  Locally  it  is  known  as  the  "Cas- 
cabel  Dormillon,"  which  means  '*  sleeping  Rattlesnake."  It  is 
invariably  found  in  the  daytime  rolled  up  in  loose  folds  among  the 
twigs  of  a  tree  the  branches  of  which  overhang  a  stream.  When 
disturbed  it  does  not,  as  a  rule,  try  to  escape,  but  launches  out  at  the 
aggressor  with  widely  distended  jaws.  At  night  these  8nakes  are 
lively  and  glide  from  bough  to  bough  in  search  of  small  birds, 
iquirrels,  and  porcupine-rats,  which  constitute  their  principal  food. 

The  female  of  a  pair  of  these  Cascabels,  caught  by  Mr.  G.  R. 

*  ReceiTed  from  Messrs.  Mole  and  Urich  along  with  living  specimens  of  the 
Reptiles  n<»ticecl.  The  scientific  names  ha?e  been  kindly  determined  by 
Mr.  G.  A.  Boulenger.-  P.  L.  S. 
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O'Reilly  in  February  1890,  in  the  act  of  copulating,  and  kept  in  his 
collection,  g;ave  birth  to  a  large  litter  of  young  ones,  between  20  or 
30,  in  the  following  August.  The  young  Cascabels,  which  are  very 
small  and  thin  with  enormous  heads,  immediately  display  all  the 
habits  of  the  adult  snake,  coiling  in  the  branches  and  being  ever 
ready  to  bite  fiercely.  They  feed  upon  lizards  and  mice,  which  they 
kill  by  constriction.  We  have  noticed  they  hold  their  prey  a  long 
time  after  its  death,  and  that  after  swallowing  one  victim  they  will 
not  feed  again  until  it  is  thoroughly  digested,  a  habit  in  which  they 
differ  from  other  snakes  of  the  Boa  family,  especially  from  Epicrates 
cenchris  and  Boa  constrictor, 

2.  THE  TIGRE  SNAKE  {SpilotcM  variabilis). 

This  large  black  Snake  with  pale  yellow  markings  is  known  in 
Trinidad  as  the  Tigre  or  Tiger.  It  has  the  reputation  of  being  very 
fierce,  but  our  experience,  as  gained  by  this  specimen,  is  the  rever^je, 
as  it  permits  itself  to  be  handled  with  impunity.  The  Tigres  are 
difficult  to  feed,  but  this  one  may  be  induced  to  eat  young  birds  and 
young  rats.  It  is  very  rapid  in  its  movements,  and  is  found  in  trees 
as  well  as  on  the  ground.  There  is  a  larjrer  variety  entirely  black, 
which  is  known  as  '*  the  widow."  The  Tigres  and  Machetes,  with 
many  other  colubrine  snakes  in  Trinidad,  have  a  very  curious  habit 
of  agitating  the  tail  with  ^reat  rapidity  when  excited,  producing  a 
sharp  tapping  sound  as  if  imitating  the  Mapepi  (Lachesis  mutus)  and 
Rattlesnake. 

3.  THE  MACHETE  SNAKE  {Herpetodryas  carinatus). 

This  bright  gold  and  bronze  greeu  Snake  is  known  in  Trinidad  as 
the  Machete  or  Macheta,  because  the  male's  back  being  ridged  is 
thought  to  bear  some  resemblance  to  a  machete  or  cutlass.  It  is  an 
exceedingly  swift  snake,  and  is  found  in  all  kinds  of  situations,  but 
chiefly  on  trees.  It  swims  well.  This  specimen  was  first  seen  hanging 
by  its  tail  from  the  topmost  branch  of  a  bush  on  a  river-bank.  When 
in  captivity  they  are  fond  of  climbing  and  resting  on  a  large  branch. 
This  specimen  laid  five  eggs,  each  about  two  inches  long  and  as 
thick  as  the  little  finger.  The  Machete  bites  furiously  when  caught. 
It  feeds  on  frogs  principally,  but  will  also  eat  young  birds  and  lizards. 
There  are  several  varieties  in  Trinidad,  one  of  a  beautiful  green,  but 
it  is  rarer  than  this  kind. 

4.  THE  PLICA  LIZARD  {Uraniseodon plica). 

These  Lizards,  for  which  we  have  not  found  a  generally  accepted 
Creole  name,  have  a  very  curious  appearance.  They  are  essentially 
tree-  and  wall-lizards,  and  apparently  never  seek  the  earth  unless 
forced  to  do  so.  When  they  are  chased  and  fall  by  accident  to  the 
ground,  they  are  awkward  and  evidently  unused  to  such  a  situation 
and  are  easily  caught.  They  are  found  in  colonies  of  six,  eight,  or  even 
a  dozen  individuals  on  the  trunks  (rarely  the  branches)  of  large 
trees  and  on  the  rough   stone  walls  of  bridges,  ruins  and  old  hou:ie8. 
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usually  bead  downwards,  but  in  whatever  position  they  may  be  the 
head  and  fore  part  of  the  body  is  raised.  They  scramble  about  very 
quickly,  but  like  all  lizards  soon  exhaust  themselves  and  can  then  be 
easily  taken.  They  permit  persons  to  approach  near  to  them  when  firnt 
discovered,  but  soon  become  alarmed.  When  on  trees,  like  squirrels 
and  woodpeckers,  they  have  a  habit  of  placing  themselves  on  the 
opposite  side  to  the  one  in  view.  They  live  on  spiders,  beetles,  and 
caterpillars,  and  in  captivity  eat  cockroaches  with  avidity,  managing 
sometimes  to  swallow  very  large  ones.  In  confinement  they  have  laid 
cylindrical-shaped  eggs  an  inch  long,  covered  with  tough,  white, 
slightly  ribbed,  parchment-like  skin. 


7.  Additional  Notes  upon  Hapalemur  griseus.     By  Frank  E- 
Beddard^  M.A.,  Prosector  to  the  Society, 

[Beoeived  June  15, 1891.] 

In  the  'Proceedings'  of  this  Society  for  1884  (p.  391  et  seqq.)  I 
published  a  few  notes  upon  the  external  characters  and  visceral 
anatomy  of  Hapalemur  griseus.  Since  that  date  I  have  had  the 
opportunity  of  dissecting  two  other  examples  of  this  Lemur,  and  am 
able  to  supplement  my  former  paper  with  some  account  of  the 
brain  and  the  muscular  system.  Unfortunately  both  these  indi- 
viduals were,  like  the  one  which  I  first  dissected,  males.  It  is  very 
desirable  that  the  condition  of  the  patch  of  modified  integument 
upon  the  arms,  so  characteristic  a  feature  of  this  animal,  should  be 
figured  in  the  female.  It  was  first  figured  for  the  male  Hapalemur 
griseus  by  myself,  and  subsequently  by  Mr.  Bland  Sutton^ ;  but 
although  Mr.  Sutton's  figure  supplemented  my  own  iu  directing 
attention  to  a  tuft  of  long  hairs,  overlooked  by  myself,  in  the  neigh- 
bourhood of  the  patch  of  spines,  we  both  of  us  omitted  to  observe 
one  detail  which  will  be  noticed  in  the  accompanying  drawing 
(^g*  If  P*  450).  In  the  specimen  before  me  the  patch  of  spines 
is  very  well  and  equally  developed  upon  both  arms;  it  extends 
down  as  far  as  the  naked  skin  of  the  palm  of  the  hand,  being  thus 
more  extensive  than  in  the  former  examples  figured  by  myself  and 
by  Mr.  Sutton ;  towards  the  middle  of  the  patch  the  spines  were 
distinctly  longer  than  elsewhere ;  to  the  outside  of  the  patch,  on 
both  arms  there  was  a  smallish  oval  tract  of  thick  skin  like  one  of 
the  pads  on  the  palm  of  the  hand,  with  lines  running  transversely 
to  its  long  axis.  Both  I  myself  and  Mr.  Sutton  had  failed  to  notice 
this  callous  pad.  On  re-examining  the  skin  of  the  individual  which 
1  first  dissected,  I  have  found  indications  of  this  pad,  which  is, 
however,  not  at  all  clear  in  the  dried  skin.  I  fancy  that  it  must 
also  have  been  inconspicuous  before  the  skin  was  removed ;  it  is  so 
plain  in  the  specimen  before  me,  that  1  cannot  understand  having 

'  "On  the  Arm-gland  of  lemurs,"  P.  Z.  S.  1887,  p.  301.     Seo  also  Journ.  of 
Coinp.  Med.  and  Surgery,  vol.  viii.  p.  22. 
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Overlooked  it^  if  it  was  really  conspicuous.      Tlie  gland  vhkh  I 
referred  to  in  my  former  paper  lies  beneath  the  pad. 

Some  moiiths  ago  1  dissected  a  smsller  specimen  of  Hitpukmur 
^risai^  than  the  one  described  in  the  present  paper,  and  fouud  the 
*' arm-gland"  and  the  patch  of  spines  covering  it  to  be  ?ery  imall 
and  inconspicuous;  the  genital  organs  of  that  individual  were  also 
very  small,  wbich  is  some  evidence  for  regarding  the  arm-glaod  and 
its  apiiurteuRnces  as  being  a  secondary  aexual  character,  and  not  of 
any  direct  use  to  the  animal  (e,  g.  as  a  "  climbing-organ  "). 

Fis.  K 


Lowei'  HuriiLCh^  of  hand  of  Hapelannr  ^ritnti^, 
A,  wdlutiB  pml  oTu^rlying  ann -gland ;  B,  pat<^h  of  apines^  C»  tuft  of  lung  limr, 

I  called  attention  in  my  former  paper  to  the  unusual  position  of 

the  ni[^ples»  i^bich  were  auhseqnently  figured  by  Mr*  Sntton.  They 
have  the  s«nie  position  in  the  specimen  before  nie,  and  the  mnramnry 
glands  themselrep,  as  previoujfly,  are  compHrati^ely  largely  developed. 
It  is  fjuitc  ercdibic  that  they  njij;ht  hv  actnHlly  functiimnL 

A  |»omt  of  sonit^  lillh*  intercjit   in   the  structure  nf  IfHpitiemur  h 
the  presence  of  '*  Peyer't?  patches"   in   ihe  large  inlestimv     1  hail 
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noted  this  fact  writhout  being  aware  of  Dr.  Dobsoir^  obserTations, 
to  which,  however,  I  was  able  to  refer  in  a  footnote  introduced  after 
my  article  had  been  set  in  type.  In  the  present  ipecimcii  the 
diseased  condition  of  the  alimentary  tract  rendered  these  patches 
unusually  clear,  so  much  so  that  1  have  thought  it  worth  while  to 
ha?e  the  accompanying  drawing  prepared;  this  drawing  (fig,  2, 
p.  452)  will  give  some  idea  of  their  number  and  size  upon  one  aspect 
of  the  colon.  The  strongly  marked  character  of  the  Peyer's  patches 
was  due,  Dr.  Campbell  informs  me,  not  only  to  the  pigmentatioti  of 
the  patches  themselves,  but  to  the  anaemic  condition  of  the  alimen- 
tary tract. 

Cacum, 

In  my  former  paper  I  have  described  the  csecum,  but  not  the 
folds  of  mesentery  by  which  it  is  held  in  positloti.  These  folds 
show  an  interesting  series  of  variations  among  Lemurs,  whh-h  appear 
to  have  some  classificatory  value.  The  ceecum  anti  ftdjncont  prtrta 
of  the  alimentary  tract  of  Hapalemur  griseus  are  shown  in  the 
accompanying  drawing  (fig.  2,  p.  452),  which  is  of  the  URtural  siste. 
Two  folds  (c  and  b)  pass  along  the  surface  of  the  ctBciim  nearest  to 
the  small  intestine ;  these  folds  run  for  a  considerable  disiftiiee 
towards  the  blind  extremity  of  the  gut,  but  do  not  reach  it  by  A 
large  interval.  Both  these  folds  bear  blood-vessels,  which  ramify 
on  to  the  caecum  itself.  The  two  folds  are  symmetrically  disposed 
with  regard  to  each  other  and  the  small  intestine ;  ihey  are  quite 
free  from  the  latter,  passing  by  it  on  each  side  and  uniting  same 
way  behind  it  with  the  mesentery  which  supports  the  small  iutestiue,. 
I  found  this  arrangement  in  both  the  examples  of  ilapahmur  grUeuB 
which  I  dissected,  and  therefore  regard  it  as  the  normal  cutvditioii. 
In  Loris  gracilis  the  disposition  of  these  folds  is  quite  JifferenC.  I 
do  not  refer  here  to  the  shape  of  the  caecum  itself,  or  make  any 
comparisons  between  different  genera  as  regards  their  cneca.  I 
merely  call  attention  to  the  folds  of  mesentery.  My  attention  was 
directed  to  the  possible  importance  of  this  anatoniicat  feature  after 
making  myself  acquainted  with  Prof.  Flower's  description '  of  the 
corresponding  folds  in  the  New  and  Old  World  Monkeys. 

hi  Luria  gracilis  the  two  folds  already  described  as  existing  in 
Hapalemur  are  also  found;  they  are,  however,  more  exiensivt*, 
reaching  nearly  to  the  extremity  of  the  caecum  ;  as  in  Jlaptiirmur 
they  bear  the  blood-vessels  destined  for  the  nutrition  of  the  ca^eutn. 
But  in  addition  to  these  two  folds,  which  evidently  corn^gpoud  la 
those  of  Hapalemur,  there  is  a  thin  median  fold,  lying,  that  is  to 
say,  between  the  other  two  ;  this  fold  is  much  less  exuusive,  outy 
reaching  for  a  short  distance  along  the  caecum ;  it  has  do  blood- 
vessels, and  arises  from  the  small  intestine;  it  fornix  a  kind  of  wib 
between  the  small  intestine  and  the  caecum. 

Nycticebus  javanicus  shows  some  differences  in  detail,  as  reganU 
these  points,  from  Loris  gracilis,  but  resembles  tlia!  species  more 
closely  than  it  Joes  Hapalemur  griseus.      Three  fohU  are   pre^nti 

'  Medical  Times  and  Gazette,  1872. 
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Fig.  2. 


Small  inte«tine,  cafcura,  aud  colon  of  Hnpalemur  griseus. 

Sm.Int,,  small  intestine :  A,  c,  bands  of  niesenterj  supporting  oecuin ; 
P<y.,  reyer  s  patcbee ;  i?,,  rectum. 

A.  Plan  of  band^  supporting  cacum  ;  the  gut  i.s  viewed  from  above,  and  the 
two  bands  h  and  c  arc  Meen  fo  rise  behind  the  small  int4*8tinc  and  to 
pass  round  it  on  to  the  cwcum. 
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two  lateral  and  one  median ;  but  they  all  three  bear  blood-vessels, 
which  are,  however,  more  extensively  developed  upon  one  of  the 
lateral  folds  than  upon  either  of  the  two  others ;  this  fold  extends 
to  the  very  end  of  the  csecum  :  the  opposite  lateral  fold  only  extendi 
for  about  one-quarter  or  less  of  the  entire  length  of  the  ceecum  ; 
instead  of  being  attached,  as  it  is  in  Loris,  to  the  gut  independently 
of  the  middle  fold,  it  is  attached  in  common  with  the  latter  :  the 
median  fold  is  small  but  not,  as  it  is  in  Loris,  anangious  ;  it  bears 
a  small  blood-vessel. 

Nycticebus  tardigradua. — ^The  csecum  of  a  spirit-specimen  was 
cut  out  carefully  and  distended  vnth  air  ;  when  dry  the  relations  of 
the  folds  to  the  caecum  and  to  the  small  intestine  were  quite  clear, 
and  the  presence  or  absence  of  blood-vessels  could  be  made  out 
owing  to  the  fact  of  their  being  naturally  injected. 

There  is  one  principal  fold  which  arises  behind  the  small  intestine 
from  the  mesentery  connecting  this  and  the  colon ;  this  fold  passes 
to  within  a  quarter  of  an  inch  of  the  extremity  of  the  ceecum^ 
gradually  getting  shallower  as  it  approaches  the  apex  of  that  organ  ; 
it  is  deepest  where  it  passes  to  one  side  of  the  small  intestine ;  it 
bears  a  conspicuous  blood-vessel  which  gives  off  branches  to  the 
cscum.  Corresponding  to  this  on  the  other  side  of  the  small 
intestine  is  a  very  slightly  marked  fold,  also  bearing  a  blood-vesselt 
which  only  just  passes  beyond  the  small  intestine ;  it  arises  from 
the  iieo-colic  mesentery,  exactly  opposite  the  origin  of  the  well- 
developed  csecal  mesentery  of  the  opposite  side.  From  the  small 
intestine  itself  a  small  anangious  fold  arises,  about  half  an  inch  in 
vertical  diameter,  which  joins  the  strongly  developed  vascular  fold. 

Galago  atleni. — The  ceecum  of  this  species  was  extracted  from  a 
spirit-specimen  and  distended  with  air.  The  most  prominent  fold 
is  one  from  the  small  intestine,  which  is  attached  to  the  caecum  for 
nearly  its  whole  length.  On  one  side  a  very  small  fold  arises  from 
the  ceecum  itslf,  and  is  attached  to  the  median  told ;  it  bears  the 
blood-vessels  supplying  the  caecum,  which  run  along  the  single 
mesentery  formed  by  the  junction  of  this  with  the  median  anangious 
fold. 

In  the  Potto  {Perodieticus  potto)  1  have  examined  the  fresh 
caecum  as  well  as  one  extracted  from  a  spirit-specimen  and  distended 
with  air.  The  folds  are  closely  similar  to  those  of  Nycticebus  tardi- 
ffradus,  but  present  certain  differences  of  detail  (see  fig.  3,  p.  455). 

There  is  one  strongly  marked  fold  which  runs  nearly  to  the  end 
of  the  caecum,  but  not  quite  so  nearly  to  the  end  as  m  Nycticebus 
tardigradus.  The  caecum  of  the  Potto  has  a  kind  of  vermiform 
appendix,  and  at  the  junction  of  this  with  the  wider  part  of  the 
caecum  the  fold  in  question  is  deepest,  becoming  shallower  both  in 
front  of  and  behind  this  region :  there  is  a  second  lateral  fold  on  the 
opposite  side  of  the  caecum,  which  is  rather  more  extensive  than  it 
ia  in  Nycticebus  tardigradus ;  it  reaches  on  to  the  caecum  for  a 
space  of  about  half  an  inch  beyond  the  ileo-caecal  junction.  From 
the  small  intestine  is  given  off  an  anangious  fold,  which  is  attached 
independently  to  the  caecum,  though  from  the  point  where  it  ceases 
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to  be  visible  as  a  fold  &  line  maj  be  traced  running  to  the  larger  of 
the  two  lateral  folds,  la  wliicb  the  attach  men  t  of  the  anangioua  fold 
is  more  closely  approximated* 

Oheiroffahus  (Microcebtm)  smilhi, — This  Lemur  agrees  closel? 
vtiih  Githtffo.  The  median  anangious  fold  arisin|E;  from  the  Ao^nll 
ill  tee  Cine  is  verv  larp^  ;  there  is  only  one  lateral  foJd  bearing  a 
hloQil'vegsel,  win  eh  fuses  with  the  median  fold;  this  lateral  fold 
arises  behind  the  smali  intestine  from  the  ileo-colic  mesentery ;  the 
snnie  is  pi-obably  true  of  Gtdago,  thuugb  my  apecirnen  did  not 
show  it. 

Of  the  genus  Lemur  I  have  examined  the  ftdlowing  species,  viz, 
i,  IrtmneuSf  L.  mfifrons,  L.  afbi/rom,  L.  mtriuSy  and  /J.  anjututends. 

In  Lemur  iftunneus  there  are  only  two  folds  attached  to  the 
ca?cum  ;  one  of  these  extends  to  the  very  extremity  of  that  append- 
iige,  arising  not  from  the  small  intestine,  but  from  the  mesentery 
behind  the  small  intestine  which  attaches  it  tn  the  cobn ;  this  fold 
hears  a  blood-vessel  ;  the  second  fold  is  very  short  and  ajiparently 
cnmpletely  anaogious ;  it  arises  from  the  Fmall  intestine  itself  and 
is  attached  to  the  first- mentioned  fold,  so  that  there  is  hut  one  line 
of  atlachmeut  to  the  ciccum  ;  the  attachment  of  the  s*^cond  (anan- 
pious)  fold  to  the  first  is  for  a  distance  of  not  more  than  one  fitth  of 
its  length. 

Lemur  rvfifrons  appears  to  he  exactly  like  the  last  ^jiecies  in  the 
nnniber  and  diapositioo  of  the  mesentenc  folds  attached  to  the 
crecum. 

L^mur  alUfrons  differs  from  the  last  two  species  only  in  the 
redoction  of  the  anangions  fold  arising  from  the  small  intestine. 

In  Lemur  varivs  tbie  fold  is  still  further  reduced  and  haa  bccnine 
(pjjte  rudimentary. 

Lemur  anjtinnenm^,  as  regards  the  folds  (see  fig*  3,  p.  455),  is 
precisely  like  Lemur  hrunneus. 

As  regards  the  disposition  of  the  folds  of  mesentery  connected 
with  the  CBCCiim,  the  genera  mentioned  in  the  present  paper  appear 
to  fall  into  three  groups: — 

( 1 )  I/apalemur  stands  apart  from  the  rest  in  j>osse3sing  only  the 
two  lateral  folds,  both  of  which  hear  hlood-vessels. 

(2)  In  Lemur  J  GalagOj  rvA  Micracebu^  (  =  Cheirogale^s)  only  one 
of  the  two  lateral,  vessel-bearing,  folds  is  present ;  in  addition  tn 
this  there  is  an  anangious  fold  arising  from  the  ileum  and  inserted 
on  U^  the  lateral  fold. 

{\\)  In  Ij)rU^  Nycticebui,  and  Perodivtkus  all  three  folds  are 
present,  hut  one  of  the  lateral  folds  is  generally  much  more  developed 
than  the  other*  The  median  frenum  may  (Nycticebtis)  or  may 
not  {Perodicticu^)  be  attached  to  the  larger  of  the  two  lateral  folds. 

It  might  be  supposed  that  the  raUon  tfetre  of  the  persistence  of 
the  mediau  frennm  was  to  assist  in  preventing  the  displacement  of 
the  caecum  ;  the  short  sac-like  ceecurn  of  Hapnlemur,  which  is 
without  the  median  frenum,  might,  on  account  of  its  shape  aod 
relaiive  si/e,  he  less  (airily  displaced  or  bent  than  the  elongated 
rrocum  fi{  Lemur  or  Perodiiiinat^ 
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We  must  undoubtedly  regard  this  bloodless  fold  of  membrane — 
tbe  frenum — as  Mr.  Treves^  has  pointed  out,  as  being  the  trae 
mesentery  of  the  ceecum,  and  the  development  of  the  lateral  folds 
as  an  entirely  secondary  process. 

Looking  at  the  matter  from  this  point  of  view  HapaLemmr  is 
evidently,  when  compared  with  Lemur^  a  specialized  type.  It  is 
not.  however,  so  easy  to  decide  whether  the  Lorisinse  or  the 
Leraurinae  include  the  older  types.  Perhaps  the  presence  of  two 
lateral  folds  in  the  Lorisinse  is  evidence  of  a  more  speciahzed  con* 
dition  than  is  shown  by  either  the  Lemuriuas  or  Oalagininae,  where 
only  one  is  developed.  On  the  other  hand,  the  independence  of  the 
frenum  and  the  lateral  fold  in  Loria  and  the  Potto,  as  contrasted 
with  their  fusion  in  Lemur  (also,  however,  in  Nycticebui)^  might  be 
used  as  an  argument  on  the  other  side. 

There  can,  however,  be  no  doubt,  and  that  is  rather  the  point 
upon  which  I  wish  to  dwell  in  the  present  communication,  that 
Hapalemur  is  so  far  a  specialized  type  of  Lemur  iu  that  it  has  lost 
the  true  mesentery  of  the  csecum.  Whether  this  is,  or  is  not, 
correlated  with  the  altered  form  of  the  csecum  itself  is  not  a  matter 
of  importance,  since  in  any  case  the  organ  itself  shows  a  departure 
from  the  ordinary  Lem urine  csRcum  in  its  shape. 


Brain. 

The  brain  was  carefully  extracted,  and  is  in  an  excellent  state  of 
preservation.  In  the  hardened  brain  I  have  made  the  following 
measurements,  which  are  placed  side  by  side  with  correnponding 
measurements  of  well-preserved  brains  of  Lemur  anjuanensis  and 
Galago  crassicaudatus. 


Hapalemur. 

Ijcmur. 

GaUigo. 

Total  length 

mm. 
IMS 

3a 

19 

mm. 
42 

as 

37-5 
23-5 

mm. 
35 
27 
32 
17 

Greatest  breadth  

Leugth  of  hernisphero 

Greatest  deoth  

From  these  measurements  it  follows  that  the  brain  of  Lemur  is 
broader  as  well  as  deeper  than  that  of  Hapalemur^  that  the  brain  of 
Galago  is  broader  but  shallower  than  that  of  Hapalemur^  and  that 
the  brain  of  Lemur  is  just  perceptibly  broader  but  cousiderably 
deeper  than  that  of  Galago. 

The  narrowness  of  the  brain  of  Hapalemur,  as  contrasted  with  tbe 
other  types  used  for  comparison,  is  indeed  apparent  to  the  eye  with- 
out making  accurate  measurements  to  prove  it. 

As  will  be  also  ^een  from  the  above  table,  the  difference  in  length 
between  the  brains  of  Hapalemur  and  Galago  is  very  small ;    the 

*  "  The  Anatomy  of  the  Intestinal  Canal  and  Peritoneum  in  Man."  Uiin- 
tcrian  Lecture,  1885.    London,  1885. 
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two  Lemurs  themselves  are  of  about  the  same  size ;  but  it  is  interesting 
to  note  that  the  brain  of  Hapalemur  is  distinctly  larger  in  total  size. 
I  cannot  compare  it  with  the  brain  of  Lemur  anjuanenaisy  as  I  did 
not  preserve  any  record  of  the  measurements  of  that  individual. 

As  there  is  no  description,  scfar  at  least  as  I  am  aware,  of  the 
brain  of  Hapalemur^  1  have  considered  it  worth  to  give  the  foUowin*; 
description  illustrated  by  the  drawings  which  I  exhibit  (fig.  4, 
A  and  B). 

The  brain  oi Hapalemur  is  of  an  oval  form:  it  is  not  sharply 
compressed  anteriorly,  as  is  the  brain  of  Lemur  \  neither  do  the 
hemispheres  diverge  from  each  other  so  markedly  behind  as  in  that 

Fig.  4. 


Brain  of  Hapalemur  griseus. 
A,  from  above ;  B,  lateral  view ;  S  (in  both  figures),  Sylvian  fissure. ' 

genus  and  Oalago.  The  convolutions,  however,  show  only  slight 
differences  from  those  of  Lemur,  In  Professor  Flower's  figure  of  the 
brain  oi Lemur  nigrifrona^  the  angular  sulcus  is  quite  distinct  from  the 
infero- frontal,  and  I  find  that  this  is  also  the  case  with  Lemur 
anjuanensis.  In  Hapalemur  griseus  these  two  furrows  are  present, 
as  shown  in  the  accompanying  drawing,  and  have  precisely  the  same 
shape  as  in  Lemur  \  but  there  is  hardly  a  break  between  the 
anterior  end  of  the  angular  sulcus  and  the  posterior  end  of  the 
infero-frontal ;  they  form  practically  a  continuous  sulcus.  The 
Sylvian  fissure  in  Hapalemur  extends  rather  further  back  than  in 
Lemur^  running  for  a  short  distance  psrallel  with  the  angular  fissure  ; 
with  the  exception  of  these  small  differences,  the  brains  of  Hapa- 
lemur and  Lemur  appear  to  me  to  be  very  similar. 

Prof.  Milne-Edwards  has  devoted  two  plates  of  the  magnificent 
'Histoire  de  Madagascar'^  to  the  illustration  of  the  brains  of  the 
Indrisinse ;  those  of  the  genera  Fropithecus,  Indris,  and  Avahi  are 
figured  in  many  aspects.  It  is  quite  clear  from  these  admirable 
figures  that  while  ihere  are  not  wide  differences  between  the  Indrisinse 
and  other  Lemurs,  the  brain-configuration  of  the  former  shows  no 

'  "On  the  Brain  of  the  Javan  Loris  {Sfenops  javanicus,  Illig.),"  Tr.  Z.  S. 
vol.  v  J.  103. 
*  *  IHstoire  Naturelle  etc.  do  Maclagaacar,*  Manimif^rea.  Atlaa,  pis.  86,  87. 
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special  resemblances  to  that  of  Hapalemur.  Nor  can  I  find  a  close 
resemblance  between  the  brain  of  Hapalemur  and  that  of  any  of  the 
Loris  group  (i.  e.  Loris,  Nycticebus,  and  Perodicticus^).  The 
brain-structure  of  Hapalemur  undoubtedly  justifies  its  position  in 
the  subfamily  Lemurinse. 

Myohgy. 

As  regards  their  myology,  the  Lemurs  are  one  of  the  best-known 
groups  ;  there  are,  indeed,  comparatively  few  types  which  have  not 
been  dissected ;  as  Hapalemur  is  one  of  these  types,  the  present 
notes  may  be  of  use,  if  only  as  a  further  proof  of  the  great  uniformity 
in  the  muscular  structure  of  these  animals. 

The  principal  memoirs,  which  have  served  me  as  a  basis  of 
comparison  between  Hapalemur  and  other  forms,  are  those  of  Murie 
and  Mivart  and  of  Milne-Edwards. 

Messrs.  Murie  and  Mivart  sum  up,  in  their  elaborate  treatise  on 
the  myology  of  the  Lemurs ^  all  the  observations  made  previously  to 
that  publication — a  proceeding  which  has  not  onlj  enabled  them  to 
take  a  general  survey  of  the  importance  of  the  muscular  anatomy 
Ibr  cliisaificatory  purposes,  but  is  also  very  saving  of  trouble  to  those 
who  come  after%  Prof.  Milne-Edwards'  deals  with  the  muscular 
structure  of  the  Indrisinsp.  As  it  is  clearly  to  the  types  described 
by  these  writers  that  Hapalemur  is  related,  I  have  not  specially 
compared  its  muscles  with  those  of  the  aberrant  Chiromys,  first 
described  by  Sir  Richard  Owen*,  and  more  recently  by  Dr.  J.  F. 
Oudemans',  or  with  Tarsius, 

In  the  following  account  of  the  muscles  of  Hapalemur  griseus  I 
only  describe  those  of  the  limbs,  and  for  the  most  part  only  mention 
those  which  show  any  variation  in  the  different  genera,  and  those 
which  show  modifications  characteristic  of  the  whole  group  Lemu- 
roidea>  such  as,  for  example,  the  origin  of  the  Recluafemoris  by  a 
double  tendon. 

Fore  Limb. 

1.  Trapezius. — The  origin  of  this  muscle  commences  at  about  the 
middle  of  the  neck,  and  extends  backwards  so  as  to  just  overlap  the 
latissimus  dorsi ;  it  is  inserted  on  to  the  spine  of  the  scapuln,  on  to 
the  posterior  third  of  the  hind  mnrgin,  and  on  to  nearly  the  whole 
of  the  front  margin,  being  continuous  in  front  with  the  levator 
claviculse ;  the  two  muscles  are  here  so  com[>letely  continuous  that 
it  is  impossible  to  say  that  one  overlaps  the  other. 

2.  Rhomboideus. — This  muscle  is  single. 

^  The  brain  of  ArctoaeHms  caiabarenm  has  not,  so  far  as  I  am  aware,  been 
described. 

*  **  The  Anatoiuy  of  the  Lemuroidea,"  Tr.  Z.  S.  vol.  vii.  p.  1. 

*  'Histoire  Naturelle  ete.  de  Madagascar,'  Mamniirercs. 

*  "On  the  Aye- Aye  {Chiromi/s,  Cuvier;  Chiromps  madagascariensis^  Desm. ; 
tSciurus  madagaacaricwfis,  Gniel.,  Sonnenit ;  Lemur  ^>sjVorf(w/y/*w,  Schrebor, 
Sbaw),"  Tr.  Z.  S.  vol.  v.  p.  33. 

'  "Beitragc  zur  Kenntniss  der  Chiromys  madaga9cariensvi,''  Verb.  Ak.  Anist. 
xxrii. 
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3.  LatUnmus  dorsi  from  the  posterior  dorsal  vertebrge,  slightly 
o?erlapped  in  front  by  the  trapezius,  and  from  the  lumbar  fascia ;  it 
pves  off  a  very  decided  slip  to  the  pectoralis,  which  is  attached  to 
that  muscle  by  a  flat  tendon. 

4.  Dorto-epitrochtear  arises  from  the  latissimus  dorsi  just  before 
it  becomes  tendinous ;  it  is  inserted  by  a  broad  thiu  tendon  on  to 
the  ulna  for  a  space  of  ^-|  inch  from  the  olecranon. 

5.  Serratus  magnua  arises  from  the  first  8  ribs  and  from  the 
cervical  ?ertebrae ;  it  is  attached  to  the  posterior  two-thirds  of  the 
vertebral  border  of  the  scapula. 

6.  Pectoralis  major  c  insists  of  two  separable  pf^rts  only:  (1)  a 
claricular  portion  from  the  sterno-olavicular  articulation,  and  (2)  a 
pectoral  portiou  from  the  sternum  and  from  a  few  ribs  behind  the 
sternum. 

I  could  find  no  trace  of  the  second  pectoral  muscle,  Pectoralis 
wnnor, 

7.  The  Subclavius  passes  firom  the  first  rib  to  the  clavicle. 

8.  Biceps, — This  muscle  is  two-headed  :  the  long  head  arises  by 
a  long  flat  tendon  passing  underneath  an  annular  ligament;  the 
second  head  arises  in  common  with  the  coraeo-brachialis  longus  and 
is  apparently  fused  uith  that  muscle  for  some  way. 

9.  Coraco^achialis  is  also  a  double  muscle  ;  the  part  lying 
behind  the  insertion  of  the  teres  major  (the  other  part  lies  in  front) 
b  very  short  and  only  reaches  about  one  quarter  way  down  the 
insertion  of  the  said  muscle. 

10.  Triceps  has  the  usual  three  heads  :  the  long  bead  arises  from 
the  lower  border  of  the  scapula  and  also  from  a  fascia  coverinj;  the 
infra-spinal  us ;  the  second  head  mnset  from  the  head  of  the  humerus  ; 
the  third  from  nearly  the  whole  of  the  shaft  of  tlie  humerus  ;  the 
anterior  part  of  this  forms  an  almost  distinct  head,  which  appears 
to  correspond  to  that  referred  to  by  Messrs.  Murie  and  Mivart  as 
the  "fourth  bead.*' 

11.  Braehialis  anticus  arises  high  up  on  the  radial  side  of  the 
hnmenis  and  twists  round  to  the  other  side,  receiving  fibres  the 
whole  way. 

12.  The  Teres  major  is  a  large  muscle,  inserted  as  usual  and 
separately  by  a  stout  flat  tendon. 

13.  Teres  minor  is  present,  as  in  other  Lemurs. 

14.  Flexor  sublimis  digitormm. — This  is  a  small  muscle  arismg 
from  the  internal  condyle  of  the  humerus  ;  about  halfway  down  the 
forearm  a  thin  tendon  is  given  off  which  passes  to  the  conjoined 
deep  flexor  tendons  ;  later  the  tendon  nf  this  muscle  splits  into  four, 
which  supply  digits  II.-V.  The  two  middle  tendons  are  the 
thickest  and  are  of  equal  size ;  the  two  outer  tendons  are  considerably 
thinner,  but  also  equisized. 

15.  The  Palmaris  longys  arises  from  the  internal  condyle;  the 
tendoa  is  ^  of  the  length  of  the  entire  moscle. 

16.  Flexor  carpi  ulnaris  is  not  in  any  way  remarkable. 

17.  18.  The  Flexor  profundus  digiturum  and  the  Flexor  lomyms 
pollicit  blend  together  before  the  wriat  while  yet  mu%cuUr.  th  •or*. 
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covered  on  the  under  surface  by  tendon  ;  the  muscles  are  not  at  all 
distinct:  the  flexor  profundus  msea  by  one  head  from  the  ulna; 
the  fiexor  polticis  by  two  heads,  one  from  the  internal  condyle  of 
the  humerus,  the  other  from  the  radius. 

19.  Extensor  communis  digitorum. — The  muscle  divides  into  three 
tendons  high  up  in  the  arm  :  the  outermost  of  these  divides  into  two, 
one  branch  supplying  digit  V.,  the  other  fusing  with  the  middle  of 
the  three  tendons  :  the  tendon  so  formed  divides  into  three ;  two  of 
the  branches  supply  digits  IV.  and  III. ;  the  remaining  branch 
fuses  with  the  innermost  of  the  three  tendons  and  supplies  digit  II. 

20.  The  Extensor  secundi  intemodii  poilicis  is  a  long  and  slender 
muscle  ;  it  arises  high  up  on  the  ulna  from  its  radial  surface ;  the 
tendon  of  the  muscle  commences  about  halfway  down  the  forearm  ; 
it  is  inserted  on  the  terminal  phalanx  of  thumb. 

21.  The  Extensor  ossis  metacarpi  potlicis  is  a  broad,  flat,  hipinnate 
muscle  arising  from  anterior  two-thirds  of  radius  and  from  the 
interosseous  membrane;  its  tendon  crosses  over  the  area  a  little 
before  the  wrist  and  is  attached  to  the  radial  side  of  the  head  of  the 
first  metacarpal. 

22.  Extensor  carpi  radialis  longior. — This  muscle  arises  from 
the  ridge  on  the  humerus  leading  to  the  extensor  condyle ;  its  tendon 
commences  before  halfway  down  the  forearm  and  is  inserted  on  tu 
the  radial  side  of  the  head  of  the  second  metacarpal. 

2.S.  Extensor  carpi  radialis  brevior. — This  muscle  arises  from 
the  extensor  condyle  of  the  humerus  and  from  the  septum  between 
itself  and  the  extensor  communis  digitorum  ;  its  tendon  is  inserted 
on  to  the  outer  side  of  the  middle  (3rd)  metacarpal. 

24.  Extensor  minimi  digiti  is  a  tolerably  long  and  slender  muscle, 
arising  from  the  external  condUe  of  the  humerus ;  it  divides  at  the 
wrist  into  two  tendons,  which  are  inserted  on  to  ulnar  side  of  IVth 
and  Vth  digits;  just  before  its  bifurcation  it  receives  a  slender 
tendon  from  the  extensor  indicis. 

25.  Extensor  carpi  ulnaris  arises  from  the  extensor  condyle  of 
the  humerus  and  from  the  ulna ;  it  is  a  Miigle  insertion. 

26.  The  Extensor  indicis  arises  from  the  radial  surface  of  the 
ulna  and  from  the  interosseous  ligament ;  it  divides  into  two  tendons: 
one  of  these  joins  the  extensor  minimi  digiti  as  already  described 
and  besides  ends  in  a  fascia ;  the  other  tendon  goes  to  index. 

Hind  Limb, 

1.  The  GluttBus  maximus  is,  as  in  other  Lemurs,  composed  of  two 
separate  parts ;  the  insertion  of  the  posterior  part  of  the  muscle 
extends  right  along  the  femur  to  its  very  end. 

2.  The  Rectus  femoris  arises  by  a  strong  round  tendon,  which  is 
bifurcate  at  the  origin  ;  the  muscle  is  covered  by  the  vastus 
extemus. 

3.  The  Fastus  extemus  is  large  and  fleshy  ;  it  presents  no  pecu- 
liarities of  origin  or  insertion. 

4.  The  Vastus  intemus  is  barely  half  the  sixe  of  the  vastus 
externus. 
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5.  The  Crw€eus  arises  from  nearly  the  whole  length  of  the  femur. 
All  these  four  muscles  are  attached  to  the  fascia ;  they  are  merely 

mentioned  in  order  to  show  that  there  is  nothing  abnormal  about 
them. 

6.  Biceps  femoris, — ^This  muscle  arises  by  a  long  strong  tendon 
from  the  ischial  tuberosity ;  it  is  inserted  by  a  long,  flat^  and 
excessiTcly  thin  tendon  on  to  fascia  covering  legs  and  on  to  tibia ;  it 
is  connected  at  its  origin  with 

7.  8emitendino8us. — The  Semitendinosus  is  a  thin  muscle  fleshy 
at  its  origin  ;  it  Is  inserted  by  a  long  flat  tendon,  more  than  one 
inch  in  length,  on  to  the  cnemial  crest  of  tibia  in  front  of  and  below 
insertion  of  sartorius. 

8.  The  Semimembranosus  is  a  much  larger  muscle  ;  it  arises  from 
the  ischium,  behind  the  origin  of  the  semitendinosus,  but  is  slightly 
OTerlapped  by  thnt  muscle  in  the  front  portion  of  its  origin ;  its 
insertion  is  by  a  strong,  flat,  but  short  tendon  on  to  the  head  of 
tibia. 

9.  The  Gracilis  arises  from  the  symphysis  pubis  ;  it  is  fused  near 
its  insertion  with  snrtorius,  and  both  are  inserted  by  a  common 
tendon  along  with  the  semitendinosus. 

10.  11.  Gastrocnemius  and  Soleus  appear  to  form  one  muscle 
with  three  heads ;  the  soleus  arises  from  the  fibula  by  a  flat  ribbon- 
shaped  tendon. 

The  Plantaris  was  totally  absent. 

12.  The  Tibialis  posticus  ends  in  a  long  tendon  inserted  into 
tarsus  at  base  of  great  toe ;  its  origin  is  hidden  below  flexors. 

13,  14.  The  Flexor  longus  hallucis  and  the  Flexor  digitorum 
both  giTC  off  a  tendon  to  the  hallux  ;  they  blend  before  the  division 
of  the  latter  into  the  tendons  of  digits. 

15.  The  Tibialis  antieus  arises  from  the  tibia  only,  and  not  from 
the  femur  also. 

16.  The  Extensor  proprius  hallucis  is  long  and  slender;  it 
supplies  last  phalanx  of  hallux. 

There  are,  as  in  other  Lemurs,  four  Peroneals. 

The  account  of  the  myology  given  above  so  far  as  it  goes  lends 
support  to  Messrs.  Mivart  and  Murie's  conclusion  that  "  there  is 
nothing  of  a  very  singular  nature  in  the  muscles  distinguishing  any 
oneraius  from  its  feUows." 

There  is  no  peculiarity  that  I  have  been  able  to  discover  which  is 
distinctive  of  the  genus  Hapalemur. 

Where  the  genera  of  Lemurs  differ  among  themselves,  Hapalemur 
nearly  always  comes  nearest  to  Lemur.  This  is  the  case  with  the 
majority  of  the  muscles  dissected  by  me,  but  it  is  not  invariably  so ; 
a  comparison  of  my  descriptions  will  show  a  few  points  of  agreement 
with  genera  other  than  Lemur :  for  example,  the  absence  of  a 
Pectoralis  secundus  allies  Hapalemur  not  to  the  genus  GcUago,  but 
to  Galago  alleni  only  ;  in  the  absence  of  a  plantaris  muscle  Hapa- 
lemur agrees  with  Loris,  Nycticebus,  Perodicticus,  and  apparently 
also  Galago  pelt, 
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8.  On  an  interesting  Example  of  Protective  Mimicry  dis- 
covered by  Mr.  W.  L.  Sclater  in  British  Guiana.  By 
Edward  B,  Poulton,  M.A.,  F.R.S. 

[BeoeiTed  June  16, 1891.] 
(Plate  XXXVI.) 

An  example  of  Protective  Mimicry  which  I  believe  to  be  more 
wonderful  in  its  detail  and ,  complexity  than  any  which  has  been 
hitherto  described,  was  observed  and  interpreted  by  my  friend  Mr. 
W.  L.  Sclater  in  1886  during  his  investigations  in  British  Guiana. 
Knowing  that  I  was  interested  in  the  subject,  Mr.  Sclater  kindly 
communicated  tbe  observation  to  me  and  placed  his  material  at  my 
disposal.  I  have  already  given  a  brief  account  of  the  example  \  but 
it  seems  of  sufficient  importance  and  interest  to  demand  illustration  ; 
and  I  take  the  opportunity  of  saying  a  little  more  about  it  and  of 
answering  criticisms. 

Mr*  Sclater  and  his  native  servant  had  been  collecting  insects  by 
shaking  the  branches  of  a  tree  over  a  sheet.  The  servant,  although 
described  as  a  very  acute  observer,  saw  an  insect  on  the  sheet  which 
he  mistook  for  one  of  the  abundant  Cooshie  Ants  ((Ecodoma  cephalotis) 
carrying  its  little  jagged  segment  of  leaf  over  its  back.  Mr.  Sclater 
looked  more  closely  and  saw  that  it  was  an  entirely  different  insect 
belonging  to  the  order  Homoptera.  The  specimen  has  been  sub- 
mitted to  Mr.  C.  Waterhouse,  who  states  that  it  is  an  immature  stage 
of  a  species  belonging  to  the  family  Membracide  and  probably  to  the 
genus  Stegaspi€. 

Its  length  is  9*3  mm.,  or  about  that  of  an  ant  carrying  its  leaf. 
The  leaf  is  represented  by  the  thin  flattened  body  of  the  insect,  which 
in  its  dorsal  part  is  so  compressed  laterally  that  it  is  no  thicker 
than  a  leaf  and  terminates  in  a  sharp  jagged  edge  (Plate  XXXVI. 
figs.  1,  2).  The  head  and  legs  were  apparently  brown,  and  sug- 
gested the  appearance  of  that  part  of  an  ant  which  is  uncovered  by 
the  piece  of  leaf.  The  jagged  dorsal  line  when  seen  in  profile 
evidently  corresponds  to  the  roughly  gnawed  edge  of  the  fragment 
of  leaf;  for  Mr.  Sclater  tells  me  that  the  contour  of  the  latter  is 
generally  shaped  by  the  mandibles  of  the  ant  rather  than  due  to  the 
natural  margin,  as  represented  in  fig.  2. 

It  is  probable  that  the  Homopterous  insect  invariably  frequents 
trees  where  too  the  ants  would  be  well  known  and  abundant.  *'  Tbe 
example  is,  as  far  as  I  am  aware,  unique  in  the  detail  with  which  the 
original  is  reproduced ;  not  only  is  the  specially  protected  species 
copied,  but  it  is  depicted  at  its  usual  occupation,  and  the  material 
upon  which  it  labours  is  also  included  in  the  picture."  *  It  is  never- 
theless possible  to  trace,  with  very  probable  correctness,  the  path 
by  which  natural  selection  has  produced  so  marvellous  a  result. 

^  '  Colours  of  Animals/  London,  pp.  252-532. 
2  Jhid.  p.  253. 
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There  is  little  doubt  that  we  have  to  do  with  a  palatable  insect 
much  relished  by  insect-eatiDg  foes,  which  defended  itself,  like  the 
great  majoritj  of  its  allies,  by  Protective  Resemblance  (Procryptic 
Colouring),  in  this  case  by  a  likeness  to  leaves.  The  green  colour  and 
compressed  body  were  probably  evolved  in  response  to  the  need  for 
concealment,  oxit  as  the  increasing  acuteness  of  foes,  also  subject 
to  Datura!  selection,  enabled  them  to  see  through  a  disguise  which  is 
80  universally  adopted  by  palatable  insects,  it  became  of  advantage  to 
certain  hard-pressed  forms  to  resemble  something  which  was  posi- 
tively objectionable  to  their  enemies  rather  than  merely  useless  and 
uninteresting.  And  in  this  case  the  transition  from  Protective 
Resemblance  to  Protective  Mimicry  (Pseudaposematic  Colouring) 
would  be  especially  easy,  for  it  would  be  brought  about  by  com- 
paratively insignificant  modifications  of  colour  and  form.  Such  an 
e^y  transition  into  so  marvellous  a  method  of  defence  is  of  course 
due  to  the  accident  that  specially  defended  insects  generally 
associated  with  pieces  of  leaf  are  well  known  in  the  same  locality. 

My  friend  Col.  Swinhoe  has  objected  to  this  interpretation  that  it 
b  extremely  difficult  to  believe  that  the  habit  of  the  ant  has  been 
continued  sufiiciently  long  for  the  change  to  have  been  produced  in 
the  Homopterous  insect.  But  the  habit  seems  to  be  very  ancient, 
inasmuch  as  it  is  common  to  a  group  of  species  inhabiting  tropical 
America,  and  presumably  dates  from  the  time  of  their  origin  in  a 
common  ancestor.  Furthermore  it  has  been  shown  that,  detailed  as 
the  resemblance  certainly  is,  it  was  probably  prepared  for  by  an 
earlier  resemblance  to  leaves  alone. 

It  must  also  be  remembered  that  several  species  of  the  genus 
StegasptM  are  known  in  tropical  America,  and  that  the  published 
fi^'ures  and  descriptions  of  these  show  that  the  same  shape  and 
outline  are  characteristic  of  the  whole.  It  is  therefore  extremely 
probable  that  Mr.  Sclater's  interpretation  applies  to  a  group  of 
closely  allied  Homopterous  insects  inhabiting  a  district  where  the 
various  species  of  leaf-carrying  ants  are  well  known  and  abundant. 

In  the  preparation  of  the  Plate  accompanying  this  paper  I  have 
to  thank  Miss  Kelly  for  kindly  lending  me  some  sketches  of  living 
Cooshie  Ants  bearing  leaves ;  these  sketches,  drawn  upon  the  spot, 
were  of  especial  value.  Miss  Horman  Fisher  also  made  for  me  a 
careful  drawing  of  a  leaf-carrying  Ant  in  the  Natural  History 
Museum.  Mr.  H.  M.  J.  Underbill  has  prepared  the  coloured  ''•gures 
from  this  material. 


DESOBIPTION  OP  PLATE  XXXVI. 

Fig.  1.  X  about  6*5.  Immature  form  of  an  unknown  species  of  Siegaspis 
{MembracidtB)  aB  seen  from  the  right  side.  Drawn  with  the  camera 
lucida. 
2.  A  representation  of  the  StegaspU  (on  the  right)  beside  the  leaf-carrying 
Ant  (on  the  left).  The  fragment  of  leaf  carried  by  the  latter  is 
generally  gnawed  along  its  upper  edge.  The  figure  of  the  ant  was 
chiefly  adapted  from  Miss  Horman  Fisher^s  drawing  of  a  specimen  in 
the  Katural  History  Museum. 
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Fig.  3.  A  group  of  Oooshie  Ants,  all  except  one  carrjing  leayes.  On  the 
right  of  the  figure  the  Homopterous  insect  is  represented.  The  figure 
is  intended  to  show  how  complete  the  resembknoe  must  be  when  the 
Sfegaspis  is  near  a  group  of  ants.  It  is  improbable,  however,  that  the 
Stegaspia  would  be  found  among  the  ants  on  the  ground  as  represented 
in  the  Plate.  The  figures  of  ante  were  chiefly  adapted  from  Mies 
Kelly's  sketches. 


Novembers,  1891. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  tbe  following  reports  on  the  additions  made 
to  the  Society's  Menagerie  during  the  months  of  June,  July,  August, 
and  September,  1891 : — 

The  registered  additions  to  the  Society's  Menagerie  during  tbe 
month  of  June  were  148,  of  which  79  were  by  presentation,  10  by 
purchase,  2  by  exchange,  38  by  birth,  and  1 9  were  received  oo 
deposit.  The  total  number  of  departures  during  the  same  period 
by  death  and  removals  was  7 1 . 

Amongst  the  additions  I  may  invite  special  attention  to  the 
following : — 

1.  A  Great  Black-headed  Gull  (Larus  ichthyaetus)^  kindly  brought 
to  us  by  Mr.  B.T.  Ffinch,  C.M.Z.S.,  on  his  recent  return  home  from 
the  Persian  Gulf.  This  is  the  first  specimen  of  this  fine  bird  that 
we  have  received  alive. 

2.  Three  examples  of  the  Tibetan  Crossoptilon  {Crossoptilan 
libetannm),  obtained  in  the  mountains  of  Szechuen,  near  Ta-tsien-lo, 
by  Mr.  E.  A.  Pratt,  and  purchased  of  hira.  These  birds,  which  are 
new  to  the  Society's  Collection,  were  procured  by  Mr.  Pratt  during 
his  recent  journey  in  Western  China  (see  Proc.  R.  Geogr.  Soc.  1891, 
p.  339.  and  Ibis,  1891,  p.  378). 

3.  A  young  female  of  the  Sinaitic  Ibex  (Capra  sinaitica)^  obtained 
from  the  Erba  Mountains  on  the  coast  of  the  Red  Sea,  about  120 
miles  north  of  Suakim,  by  Sir  James  Anderson,  and  presented  to 
the  Society. 

The  same  generous  donor  has  previously  presented  us  with  a  male 
example  of  this  Ibex  (P.  Z.  S.  1889,  p.  246),  which  is  doing  well  in 
the  Gardens,  so  that  the  female  is  doubly  welcome. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  July  were  115  in  number;  of  these  41  were  acquired  by 
presentation,  14  by  purchase,  29  by  birth,  and  31  were  received  on 
deposit.  The  total  number  of  departures  during  the  same  period 
by  death  and  removals  was  77» 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  August  were  1 00  in  number ;  of  these  70  were  acquired 
by  presentation,  I  by  purchase,  1  bv  birth,  2  by  exchange,  and 
26  were  received  on  deposit.  The  total  number  of  departures  during 
the  same  period  by  death  and  removals  was  86. 
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The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  September  were  92  in  number ;  of  these  61  were  acquired 
bj  presentation,  1 7  by  purchase^  4  by  exchange,  3  were  bred  in  the 
Gtrdens,  and  7  were  received  on  deposit.  The  total  number  of 
departares  during  the  same  period  by  death  and  removals  was  79. 

Amongst  the  additions  I  may  invite  special  attention  to  the  fol- 
lowing:— 

1.  A  Dorsal  Hyrax  {Hyrax  dorsalis)  from  Sierra  Leone,  pre- 
sented by  C.  Bumey  Mitford,  Esq.,  Colonial  Treasurer,  Sierra  Leone» 
received  September  3rd. 

This  species  b  new  to  our  list.  It  may  be  compared  with  the 
specimen  of  Hyrax  capensis,  which  is  now  in  the  cage  alongside 
of  it, 

2.  A  collection  of  animals  from  the  territories  of  the  Imperial 
British  East  Africa  Company,  presented  by  Keith  Anstruther,  Esq., 
of  that  Company's  service.  These  comprise  a  specimen  of  a  rare 
Monkey — ^the  Mozambique  Monkey  (Gercopithecus  rufo-viridis),  of 
which  no  example  has  reached  the  Society  since  1860.  The  present 
spedmen  b  from  the  Kilimaniaro  district.  Mr.  Anstruther  also 
sent  us  a  pair  of  Ostriches,  of  which  only  the  female  has  reached  us 
shve.  It  appears  to  belong  to  the  form  with  blue  naked  skin  named 
StrutMo  molybdopkanes  by  Dr.  Cabanb  (J.  f.  O.  1884,  p.  229). 

Mr.  Keith  Anstruther  has  recently  changed  hb  quarters  from 
Tareta  to  Malindi,  where  Hippopotamuses  are  abundant,  and  has 
kindly  undertaken  to  make  every  endeavour  to  procure  for  us  a 
yoong  pair  of  this  animal,  which  we  much  require. 

3.  Two  Cormorants  from  New  Zealand,  presented  by  the  Earl  of 
Onslow,  G.C.M.G.,  Governor  of  New  Zealand,  through  the  kind 
intervention  of  Captain  F.  H.  Salvin,  who  is,  as  is  well  known, 
specially  interested  in  birds  of  this  group.  These  birds  seem  to  be 
referable  to  the  Pied  Shag,  Phalacrocorax  varius  (see  Buller's  'Birds 
of  New  Zealand,'  ed.  2,  ii.  p.  149,  pi.  xxxviii.),  but  do  not  quite 
agree  with  Sir  W.  Buller's  description. 

4.  A  young  Agami  Heron  {Ardea  agami)  from  Surinam,  presented 
September  25th  by  Mr.  Frank  Fisher.  This  Heron  is  new  to  the 
Society's  Ibt.  

The  Secretary  exhibited,  on  behalf  of  Mr.  F.  E.  Blaauw,  C.M.Z.S., 
a  stufifed  example  of  a  young  Wondrous  Grass-Finch  {Poephila  mira- 
lnliB)y  bred  in  captivity  at  hb  house  (S'Graveland,  Hilversum, 
Holland),  together  with  a  nest  and  egg  of  this  species,  and  read  some 
extracts  from  hb  letter  on  the  breeding  of  this  bird : — 

**  The  male  of  my  pair  of  Poephila  mirabilis  b  exactly  like  the 
bird  represented  in  Gould's  *  Birds  of  Australb.'  The  female  is  a 
Uttle  smaller  and  has  no  lengthened  tail-feathers.  The  head  at  the 
first  aspect  looks  black,  but  when  examined  closely  is  found  to  have 
a  dark  red  glow,  and  even  to  have  some  dark  red  feathers.  The 
breast  b  of  a  very  pale  blubh  pink ;  the  rest  of  the  plumage  resembles 
that  of  the  made,  but  all  the  colours  are  more  indistinct.  The 
young  when  they  left  the  nest  were  conspicuous  by  the  three  beautiful 
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pearl-like  excrescences  which  are  placed  at  each  corner  of  the  bill. 
They  form  a  triangle,  of  which  two  are  of  a  very  fine  pearl-like 
blue,  and  the  third  of  a  pale  buflF-colour.  When  the  bird  opens  its 
mouth  the  bu£f-coloured  pearl  is  found  to  be  the  real  corner  of  the 
bill,  whilst  on  each  side  is  a  blue  pearl.  The  beak  itself  is  of  a 
shining  black  colour,  the  head  is  grey,  the  throat  lighter.  The 
breast  is  a  greyish  bufP,  gradually  melting  into  the  yellowish  white 
of  the  belly.  The  back  is  olive-green,  and  the  tail-coverts  bluish 
green. 

"  The  egg  is  white.  The  nest,  as  will  be  seen,  has  no  roof  to  it, 
as  have  the  nests  of  most  Australian  Grass-Finches,  but  is  an  open 
construction  of  some  dried  weeds  and  grass,  and  was  placed  in  a  little 
wooden  box,  of  which  the  front  was  open. 

*'  Five  little  birds  came  out,  and  at  the  age  of  about  three  weeks, 
I  think,  flew  out,  and  were  very  active  and  independent  from  the 
beginning.  The  old  birds  have  fed  them  entirely  on  canary-seed 
and  white  millet.     They  used  no  ants' -eggs  or  anything  of  that  sort. 

"Tliey  seem  to  be  perfect  vegetable-feeders.  How  the  plumage 
of  the  young  birds  changes  1  hope  to  be  able  to  let  you  kuow 
later." 


The  Secretary  exhibited,  on  behalf  of  Prof.  E.  C.  Stirling,  of  the 
University,  Adelaide,  C.M.Z.S.,  an  original  water-colour  drawing  of 
the  new  Australian  Mammal,  Notoryctes  typldops^  prepared  from 
a  pencil-sketch  taken  from  life.  Prof.  Stirling  had  written  as 
follows : — 

"  This  drawing  represents  the  animal  in  an  observed  attitude,  and 
shows  one  or  two  of  the  characteristics  which  I  have  described. 
The  ground  is  the  red  sand  so  prevalent  in  the  interior,  and  is 
coloured  from  a  sample  I  brought  down.  The  '  tussocks '  are  those 
of  Ariodia  irriians,  the  Porcupine- Grass  or  spini/ex  of  the  Interior, 
some  of  the  tussocks  being  in  flower.  For  the  sake  of  the  distance 
and  perspective  they  have  been  represented  proportionately  too 
small;  but  the  sketch  conveys  very  well  the  idea  of  the  kind  of 
country  the  animals  are  found  in,  i,  e.,  bare  sand,  with  scattered 
tussocks  of  this  pointed  grass." 


Mr.  Boulanger  exhibited  an  Iguana  with  reproduced  tail,  and 
made  the  following  remarks : — 

"  The  specimen  of  IgvMna  tuberculata,  from  Curasao,  which  I 
exhibit,  was  received  a  few  days  ago  at  the  Natural  History 
Museum.  It  is  interesting  for  having  the  tail  regenerated — a  some- 
what unusual  occurrence  in  this  well-known  Lizat'd,  and  especially 
for  the  remarkable  appearance  of  the  restored  portion.  The  caudal 
scales  in  Iguana  are  disposed  in  verticils,  but  on  the  regenerated 
organ  they  are  arranged  quincuncially ;  and  instead  of  the  black 
annuli  we  have  a  black  dorsal  stripe.  This  stripe  begins  at  the  base 
of  the  regenerated  portion,  a  little  to  the  right,  at  the  posterior  edge 
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of  the  second  black  ring,  wbere  the  tail  was  broken,  as  if  given  off 
by  the  only  point  of  the  ring  encroached  upon  by  the  somewhat 
oblique  fracture,  and  it  extends  to  the  tip.  Few  Iguanoids  have 
striped  tails.  In  fact  I  know  but  a  few  species,  belonging  to  the 
genera  Liolanms  and  Sceloponis,  which  are  so  marked,  and  these 
genera  happen  to  be  among  the  few  in  the  family  which  have  the 
scales  normally  disposed  quincuncially,  at  least  in  the  basal  part  of 
the  tail,  as  in  the  reproduced  tails  of  nearly  all  Iguanoids.  How- 
ever, the  manner  in  which  the  stripe  originates  in  the  present  speci 
men  perhaps  excludes  any  explanation  based  on  phylogenetic  con^ 
dderations.  But  it  is  a  most  remarkable  fact  how  constant  the  type 
of  scaling  of  the  regenerated  tail  in  these  Iguanida  is,  in  spite  of 
so  much  diversity  in  the  scaling  of  the  intact  organ,  as  shown  by 
HopluruSy  Ctenosauray  InoltBtnus,  and  many  othefs  which  I  have 
been  able  to  examine  ^ ;  whilst,  on  the  other  hand,  all  Laceriida, 
Teiida^  Zonurida,  and  Gerrhosaurida  reproduce  verticillate  tails, 
whatever  their  normal  scaling  may  be." 


Mr.  R.  Crordon  Wickham  exhibited  a  remarkably  fine  pair  of 
boms  of  the  Gkmsbok  Antelope  {Oryx  gazella)  obtained  near  Port 
Elixabeth^  Cape  Colony. 

The  following  papers  were  read : — 

1.  On  Pleistocene  Bird-remains  from  the  Sardinian  and 
Corsican  Islands.     By  R.  Ltdekker^  B.A. 

[Beoeived  July  30, 1891.] 

(Plate  XXXVII.) 

During  the  past  summer  I  received  from  my  friend  Prof,  C.  J. 
Forsyth  Major,  of  Florence,  a  small  collection  of  bird-bones  from 
Pleistocene  deposits  in  the  Sardinian  and  Corsican  islands,  with  the 
request  that  I  would  undertake  their  examination.  The  great 
majority  of  these  specimens  were  obtained  from  a  cave  at  Pietro 
Tainpoia  in  the  island  of  Tavolara,  on  the  north-east  coast  of  Sar- 
dinia ;  while  others  came  from  the  ossiferous  breccia  of  Monte  San 
GioTanni,  near  the  town  of  Iglesias,  in  the  south-western  corner  of 
Sardinia  itself.  The  remainder  are  from  a  breccia  at  Toga,  near 
Bastia,  Corsica. 

The  specimens  forming  this  collection  are  by  no  means  the  first 
bird-remains  which  have  been  obtained  from  the  Sardinian  islands, 
since  as  far  back  as  1&32  Rudolph  Wagner'  described  and  figured 
t  considerable  number  of  bird-bones  from  the  ossiferous  breccia  of 
Cagliari.      None   of  these  specimens  were,    however,  specifically 

^  I  find,  howoTer,   the  yertidllate  scaling  on  the  reproduced  tails  of  Uta 
deaoMs  and  U,  nigricans. 
^  Abb.  Mimch.  Abid.  toL  i.  pp.  751-786. 
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determined,  while  in  manj  cases  eyen  their  generic  position  was  con- 
sidered doubtful ;  although  it  was  suggested  that  they  belonged  * 
to  the  genera  Aquila,  Buteo,  Stria:,  Picusy  Corvus,  Turdus,  Alauda, 
Fringilla,  Sterna^  and  Anas.  Further,  it  appears  to  have  been  con- 
sidered probable  that  many  or  all  of  these  specimens  would  prove  to 
belong  to  existing  species.  It  may  be  added  that  of  the  generic 
terms  mentioned  above  several  appear  to  be  used  in  their  original 
wide  Linnean  sense. 

It  may  be  observed  that  the  majority  of  the  Mammalian  remains 
from  the  Sardinian  breccias  have  been  referred  to  extinct  species, 
such  as  Arvicola  brecciensis  (Giebel),  A.  henseli,  F.  Major,  Mut 
orthodcn^  F.  Major,  Lagomys  sardus  (Hensel),  Talpa  tyrrhenaica^ 
F.  Major,  and  Sorex  similiSy  F.  Major.  Moreover,  as  the  dwarf 
extinct  Elephants  and  Hippopotami  of  Malta,  Sicily,  and  Crete, 
which  clearly  indicate  African  affinities  in  the  Pleistocene  Mammalian 
fauna  of  the  Mediterranean  islands,  may  eventually  be  discovered  in 
Sardinia,  it  is  a  matter  of  considerable  mterest  to  determine  whether 
the  Pleistocene  Avian  fauna  of  the  latter  exhibits  a  similar  pro- 
portion of  extinct  species,  and  Hkewise  shows  a  marked  African 
facies. 

The  more  migratory  habits  of  birds  as  compared  with  mammals 
preclude  an  exact  comparison  between  the  two  groups,  but  the  pre- 
sence of  an  African  species  of  Bubo,  and  also  of  a  Roller,  gives  a  cer- 
tain African  facies  to  the  Sardinian  fauna.  With  regard  to  the  ques- 
tion of  extinct  species,  the  unfortunate  imperfection  of  our  English 
collections  of  recent  avian  skeletons  (to  which  I  have  elsewhere  had 
occasion  to  allude)  renders  it  in  some  cases  impossible  to  deter- 
mine definitely  the  species  to  which  the  specimens  belong.  In  all 
cases,  however,  in  which  I  have  been  able  to  make  specific  determin- 
ations, I  have  not  found  characters  to  distinguish  the  fossil  from  ex- 
isting form$).  Here,  however,  it  must  be  borne  in  mind  that  as  many 
species  of  birds  seem  to  differ  from  one  another  only  by  external 
characters,  it  is  possible  that  if  we  had  the  fossil  birds  before  us 
in  the  flesh  points  of  difference  might  be  detected  which  are  not 
apparent  from  the  bare  bones. 

Of  the  remains  from  the  Tavolara  cave  the  most  abundant  are 
those  of  Shearwaters  and  Quails ;  while  next  to  these  come  those  of 
Passerines.  The  abundance  of  the  bones  of  Shearwaters  and  the 
entire  absence  of  those  of  Gulls  are  circumstances  very  difficult  of 
explanation.  The  specimens  from  Bastia  are  mostly  referable  to 
Passerines,  more  especially  Turdida,  but  there  is  one  humerus  of  a 
Pigeon  and  the  terminal  phalangeal  of  a  large  Accipitrine. 

I.  Strigks. 

Bubo,  (f.  cinerascens,  Guerin. — Among  the  bones  from  Monte  San 
Giovanni  a  small  species  of  Bubo  is  represented  by  the  distal  part  of  the 
left  tarso-metatarsus,  the  left  femur,  and  the  imperfect  left  metacarpus, 
all  probably  belonging  to  one  individual.     The  tarso-metatarsus,  as 

*  See  Gervais,  ZooL  et  Pal.  Fran^alBee,  2iid  ed.  p.  423. 
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the  most  characteristic  bone,  is  represented  in  figs.  1,  la  of  the  Plate. 
The  extremity  of  the  outer  trochlea  is  lost,  but  the  specimen  is  suffi- 
ciently weU  preserved  to  show  the  high  arch  formed  by  the  three 
trocblese,  as  well  as  the  backward  direction  of  the  inner  one,  by 
which  the  metatarsus  of  the  Striges  is  so  readily  distinguished  from 
that  of  the  Accipitres.  The  femur  has  a  length  of  0,065.  All  these 
bones  are  much  smaller  than  those  of  B,  ignavus ;  and  as  they  agree 
precisely  with  those  of  a  skeleton  of  the  South-African  B,  maculosus 
io  the  British  Museum,  I  am  disposed  to  refer  them  to  the  North- 
African  B.  cmerascens  or  B,  laeteus,  the  former  of  which  was  at  one 
tune  identified  with  B.  maculosus^.  Some  terminal  phalangeals  of 
the  foot  from  these  deposits  are  probably  referable  to  the  same 
Bubo. 

An  imperfect  left  metacarpus  from  the  Tavolara  caye  is  slightly 
larger  than  the  corresponding  bone  in  the  preceding  series,  although 
this  difference  in  size  may  be  merely  sexual.  It  may  be  observed 
that  the  metacarpus  of  the  Striges  is  very  easily  recognized  by  the 
presence  of  an  incipient  inter-metacarpal  process,  which  attains  its 
full  development  only  in  certain  Passeres  and  most  Gallinse. 

II.  Accipitres. 

Milvus^  cf.  ictinus^  Savigny. — ^The  somewhat  worn  and  imperfect 
left  tarso- metatarsus  represented  in  figs.  2,  2  a  of  the  Plate  is  from 
Monte  San  Giovanni,  and  presents  all  the  characters  of  the  Accipitres 
as  distinct  from  the  Striges.  It  is  indistinguishable  from  the  corre- 
sponding bone  of  a  recent  skeleton  of  M,  icttntts  (regalis)  in  the 
British  Museum,  to  which  species  the  specimen  may  well  belong, 
although  I  am  unable  to  say  definitely  that  it  should  not  be  referred 
to  M,  migrans  (ater)  or  M.  tegypiiacus.  The  tarso-metatarsus  of 
Circus  differs  from  that  of  Milms  by  its  much  greater  length  ;  while 
those  of  Buteo  and  Pemis  are  distinguished  by  the  different  direction 
of  the  hinder  process  of  the  inner  trochlea. 

Aqutla,  sp. — ^The  terminal  phalangeal  of  the  pes  of  a  large  Accipi- 
trine,  represented  in  fig.  3  of  the  Plate,  was  obtained  from  the  breccia 
of  Monte  San  Giovanni,  Sardinia.  From  its  length,  slenderness, 
and  high  degree  of  curvature,  it  may  be  safely  referred  to  the  Eagles, 
as  distinct  from  the  Vultures,  and  may  have  belonged  to  the  Golden 
Eagle.  A  phalangeal  of  similar  type  from  the  breccia  of  Toga, 
Corsica,  may  not  improbably  pertain  to  the  same  species. 

FuUur,  cf.  monachusy  Linn. — The  imperfect  hinder  part  of  the 
cranium  of  a  large  Accipitrine  from  the  breccia  of  Monte  San  Gio- 
vanni indicates  a  Vulture  which  appears  inseparable  form  the  exist- 
ing VuUur  monachus.  As  this  specimen  is  not  calculated  to  give  a 
giMd  figure,  I  have  not  had  it  drawn.  This  skull  is  distinguished 
from  the  largest  species  of  Aquila  not  only  by  its  superior  dimensions, 
but  also  by  its  more  depressed  contour  and  the  form  of  the  temporal 
foaea.  The  narrow  and  highly  vaulted  skull  of  Gyps  is  even  still 
more  unlike  the  fossil.     Compared,  however,  with  a  recent  skull  of 

'  See  Blanford,  *  Zoology  of  AbyBsinim'  pp.  302,  .H03. 
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Vultur  monachuB  iu  tbe  British  Museum,  tbe  Sardinian  skull  pre- 
sents such  a  close  resemblance  that  there  can  be  little  doubt  that 
it  belongs  either  to  that  species  or  to  a  closely  allied  form«  I  have 
already  recorded  ^  remains  of  Vultur  monachus  from  the  cavern  of 
Bruniquel,  in  the  Tarn-et-Garonne,  France. 

III.    PiCARIJS. 

Coracias,  cf.  abyssinica,  Bodd. — The  only  Picarian  remains  in  the 
collection  comprise  a  few  bones,  apparently  belonging  to  a  single  in- 
dividual, from  the  Tavolara  cave.  These  include  the  right  coracoid, 
and  the  left  femur,  tibio-tarsas,  and  tarso-metatarsus.  The  two 
latter  are  represented  in  figs.  4,  4  a  of  the  Plate,  while  the  coracoid 
is  figured  in  woodcut  1. 

The  bones  of  Picarise  may  readily  be  distinguished  from  those  of 
Passeres  (with  which  alonethe  smaller  forms  are  at  all  likely  to  be 
confounded)  by  many  features.  Thus  the  humerus  difiPers  by  the 
absence  of  the  median  tubercle  on  the  distal  part  of  the  palmar  aspect 
above  the  condyles.  Again,  the  tibio-tarsus,  as  a  general  rule,  is  cha- 
racterized by  the  very  sUght  development  of  the  crests  at  the  proximal 
extremity,  and  has  a  very  prominent  tubercle  on  the  anterior  surface 
of  the  distal  part  of  the  shaft,  some  distance  above  the  condyles. 
Moreover,  the  fibular  ridge  is  very  short  and  often  low ;  while  the 
distal  condyles  have  a  contour  very  different  from  that  obtaining  in 
the  Passeres.  The  tarso-metatarsus  is  generally  relatively  shorter  than 
in  the  latter,  with  a  great  distal  expansion,  and  a  distinct  prominence 
on  the  inner  border  above  the  articular  surface  for  the  hallux  ;  while 
the  upper  part  of  its  anterior  surface  generally  has  a  deep  depression, 
with  two  foramina,  dividing  the  three  primary  elements  of  the  meta- 
tarsus. The  distal  trochlese,  which  are  wider  than  in  the  Passeres, 
are  generally  situated  in  the  same  vertical  plane,  and  may  or  may  not 
descend  to  the  same  horizontal  line. 

Such  characters  are  presented  by  the  bones  before  us.  The  tarso- 
metatarsus  is  characterized  by  its  relative  length  and  slenderness,  by 
the  presence  of  only  a  single  closed  tube  in  the  talon  (hypotarsos), 
and  also  by  the  circumstance  that  the  three  distal  trochlea  descend 
nearly  to  the  same  level.  In  the  latter  respect  it  differs  from  the 
tarso-metatarsus  of  the  Cuckoos  and  their  allies,  but  agrees,  as  in  tbe 
other  points,  with  that  of  the  Kingfishers,  Bee-eaters,  and  Rollers. 
The  tarso-metatarsus  of  the  Kingfishers  is  distinguished  by  its  shorter 
and  stouter  form,  and  also  by  the  relatively  higher  position  of  the 
foramen  between  the  third  and  fourth  trochleas  ;  while  that  of  the 
Bee-eaters  is  sufficiently  distinguished  by  its  smaller  dimensions. 

Compared  with  the  corresponding  bones  of  the  Blue  Roller  (CVii- 
ciait  garrula),  the  tibio-tarsus  and  tarso-metatarsus  agree  so  closely 
in  structure  in  every  respect  that  there  can  be  no  doubt  that  they 
indicate  a  bird  of  the  same  genus.  There  is,  however,  some  discre- 
pancy in  size,  as  shown  by  the  following  measurements : — 

'  Oat.  Foes.  Birds  Brit.  Mus.  p.  32  (1891). 


Cgarrula, 

FoBfiL 

0,044 

0,043 

0,024 

0,0225 

1891.]  PLSISTOCENE  BIRD-REMAINS.  471 


Length  of  tibio-tarsus  ..... 
„      of  tarso-metatarsus  . . 

These  sbow  that  not  only  are  the  fossil  bones  rather  smaller  than 
those  of  C.  garrula^  but  that  in  the  former  the  tarso-metatarsus  is 
shorter  in  proportion  to  the  tibio-tarsus  than  in  the  latter.  It  appears 
that  the  two  sexes  of  the  Blue  Roller  do  not  di£fer  in  size,  and  it  is 
therefore  prettj  evident  that  the  fossil  bones  do  not  belong  to  that 
species.  They  may,  however,  be  referable  to  the  Abyssinian  Roller 
(C  aby89inica\  of  which  I  have  been  unable  to  see  a  skeleton.  That 
bird,  of  which  only  one  specimen  appears  to  have  been  recorded  in 
Europe,  is  common  in  parts  of  Abyssinia  and  likewise  occurs  in 
Arabia.  The  fossils  may,  however,  equally  well  have  belonged  to 
the  N.  African  C.  pilosa.  The  woodcut  represents  the  coracoid  of 
the  Sardinian  Boiler. 

Fig.l. 


Ventral  aspect  of  right  coracoid  of  Coracias,  of.  abt/ssinica ;  from  TaTolara.     \, 

IV.  Passeres. 

Corvus  eorone^  Linn. — Evidence  of  the  presence  of  the  Crow  in 
the  Sardinian  Plebtocene  fauna  is  a£forded  by  the  coracoid  from 
Tavolara  represented  in  fig.  5  of  the  Plate.  This  specimen,  which 
belongs  to  the  right  side,  accords  in  every  respect  with  the  corre- 
sponding bone  of  recent  skeletons. 

FriiufillidcB, — Several  species  of  Fringillidce  are  indicated  by 
humeri  and  other  bones,  but  from  their  small  size,  and  tho  Urge 
number  of  the  existing  species  of  these  birds,  the  specifioi  and  in 
some  cases  even  the  generic,  determination  is  difficult.  It  may  be 
observed  that  the  humerus  of  this  family  is  easily  recogni«cd  by  iLe 
great  development  of  its  tricipital  fossa,  which  is  sepamtod  (tou\  tL* 
subtrochanteric  fossa  merely  by  a  thin  septum  of  bone  in  it«*  "p.-**^ 
half,  the  lower  portion  of  the  two  fos8»  being  confluei»t.  In  /-^i> 
respect  the  FringilUda  differ  widely  from  the  Corvidat  (ii«*«f  ^  *^^'i 
they  are  usually  pUced),  in  which  the  tricipital  fowa  of  the  hum^-t^ 
b  scarcely  developed  at  all. 

Of  the  specimens  which  can  be  more  or  less  de<li»iti*iy  i 
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we  may  first  mention  the  right  humerus  from  Tavolara  represented 
in  figs.  7,  7  a  of  the  Plate.  This  agrees  in  all  respects  with  the  cor- 
responding hone  of  a  recent  Hawfinch  (  Coccothraustea  vulgarU),  and 
may  be  confidently  referred  to  that  widely-spread  European  species. 
A  right  tibio-tarsus  from  the  same  locality  is  probably  also  referable 
to  this  bird.  Three  smaller  humeri,  from  Monte  San  Giovanni,  appear 
to  be  referable  to  the  Bullfinch  {Pyrrkula  europaa),  which  now  occurs 
in  many  parts  of  Italy,  occasionally  reaching  as  far  south  as  Sicily. 
Three  other  humeri,  of  a  more  slender  type,  come  very  close  to  those 
of  the  Chaffinch  {Fringilla  aelehs),  although  slightly  larger  than  in 
existing  examples ;  these  bones  are  from  Tavolara.  Two  consider- 
ably smaller  humeri  of  a  Finch  from  the  same  locality  may  prove  to 
belong  to  the  Serin  (Serinus  hortulanus),  now  so  common  in  Italy. 

AlaudicUg. — The  humerus  of  the  Larks  is  readily  distinguished  from 
that  of  the  Finches  by  the  very  sligiit  development  of  the  trieipital 
fossa,  which  forms  a  mere  shallow  depression  quite  distiuct  from  the 
subtrochanteric  fossa.  Such  a  type  of  humerus  is  presetited  by  the 
specimen  of  the  right  side  from  Monte  San  Giovarmi  represented  hi 
figs.  9,  9  a  of  the  Plate,  Since  this  bone  is  somewhat  smaller  than 
the  humerus  of  Alauda  arvensis,  I  think  it  not  improbable  that  it 
may  belong  to  A,  arbor ea,  A  humerus  from  a  breccia  at  Mont- 
morency figured  by  A.  Milne-Edwards,  *Kech.  Oiseaux  Fosa.  de  k 
France,'  pi.  156.  figs.  22,  23,  and  referred  to  J,  cristaia^  is  of  thesiie 
of  that  of  A,  arvensis,  its  characters  being  exactly  those  of  the 
present  example. 

Sylviidce, — Some  small  humeri  in  the  collection  not  improbably 
indicate  members  of  this  family,  although  I  have  been  unable  to  A^ 
termine  them  even  generically. 

Turdid<2, — In  this  family  the  humerus  is  intermediate  in  character 
between  that  of  the  FringilUdce  and  that  of  the  Aiandid<^^  having 
well-developed  trieipital  and  subtrochanteric  foss«,  separated  from 
one  another  by  a  complete  bony  septum.  These  characters  ore  shown 
in  the  right  humerus  from  the  breccia  of  Monte  San  Giovanni  repre- 
sented in  figs.  8,  8  a  of  the  Plate.  This  specimen  bas  a  length  of 
0,0265,  and  is  rather  larger  than  the  corresponding  bone  of  A/oHfieo/n 
cyanus  figured  in  Milne-Edwards's  'Rech.  Oiseaux  Foss,  de  laFmncej' 
pi.  149.  fig.  16,.  The  left  tibio-tarsal  and  tarso- mctatarsas  from 
Tavolara,  represented  in  figs.  6,  6  a  of  the  Plate,  mny  helorvg  to  the 
same  kind  of  Thrush.  The  humerus  difl^ers  from  that  of  Montkoh 
cyanus  not  only  by  its  larger  size  but  by  the  lesser  development  of 
tiie  delto-pectoral  crest.  In  the  form  of  the  latter,  as  well  a^  in 
absolute  size,  it  agrees  so  closely  with  the  corresponding  bone  of 
Tardus  musicvs  that  it  may  be  at  least  provisionally  referred  to  that 
species. 

A  larger  representative  of  the  Turdida  is  represented  by  nine 
humeri  and  four  other  bones  from  the  breccia  of  Tnga,  Corsica.  Tlie 
number  of  the  humeri  appears  to  indicate  a  gregarious  species.  One 
of  these  humeri,  of  the  right  side,  is  represented  in  woodcut  2,  and 
has  a  length  of  0,0295.  Unfortunately  I  have  had  no  npportimity 
of  comparing  this  epecimen  with  a  humerus  of  Tardus  meruia.    It  is, 
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however,  ralher  smaller  than  one  of  71  torquatus  belonging  to  a  skeleton 
in  the  British  Museum.  Moreover,  it  agrees  with  that  specimen  in 
the  slight  degree  of  development  of  the  oblique  ridge  on  the  outer 
surface  of  the  delto-pectoral  crest,  in  which  respect  it  di£fers  from  the 
humerus  of  Turdus  proper.     I  am  therefore  inclined  to  refer  the 


Fig.  2. 


Dorsal  and  palmar  aspeota  of  the  right  humeruB  of  Turdus,  cf.  merula,  from 
Toga,  Corsioa.     |. 


specimen  to  the  Meruline  group,  and  think  it  highly  probable  that 
it  belongs  to  Turdus  merula, 

Hirundinida. — The  humerus  of  the  Swallows  is  characterized  by  its 
relative  shortness,  and  the  development  of  a  narrow  and  very  shallow 
tricipital  fossa  extending  slightly  beneath  the  head.  The  specimen 
of  the  left  side,  from  Monte  Sau  Giovanni,  represented  in  figs.  10,  10  a 
of  the  Plate,  indicates  a  member  of  this  family,  and  is  not  improbably 
referable  to  Hirundo  rustica.  It  is  slightly  narrower  than  the  recent 
humerus  of  Ckelidon  urbica  figured  by  Milne-Edwards  in  his  'Bech. 
Oiseaux  Foss.  de  la  France/  pi.  149.  fig.  4,  and  still  narrower  than 
the  fossil  one  of  Cotile  rupeatris  represented  in  plate  1 56.  ^^.  24  of 
the  same  work. 

V.   COLUMBA. 

Columba^  cf.  livia,  Linn. — ^The  only  specimen  in  the  Sardinian 
collection  which  can  be  referred  to  the  Columhid<B  is  the  coracoid 
from  Tavolara  represented  in  fig.  1 1  of  the  Plate.  This  specimen  has 
lost  the  subclavicular  process  as  well  as  the  extremity  of  the  hyo- 
stemal  angle.  It  agrees  so  closely  with  the  coracoid  of  Columba  livia 
that  I  am  disposed  to  refer  it  to  that  species^  now  common  on  both 
sides  of  the  Mediterranean. 

Among  the  specimens  from  the  breccia  of  Toga,  Corsica,  is  the 
right  humerus  of  a  Pigeon  which  may  probably  be  referred  to  the 
same  species  as  the  Sardinian  coracoid.  The  length  of  the  specimen 
(fig.  3,  p.  474)  is  0,044 ;  and  it  agrees  very  closely  with  the  corre- 
sponding bone  of  a  rather  larger  skeleton  of  C.  livia  in  the  British 
Museum. 
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VI.  Galling* 

Cotumix  communis,  Bonnaterre. — As  inight  have  been  expected 
from  the  abundance  of  the  species  at  the  present  day  on  the  ttftUaa 
coasts,  the  remains  of  Quail  are  extremely  common  in  Tavolara,  The 
only  specimen  that  I  have  thought  it  necessRry  to  figure  is  the  right 
tarso-metatarsus  (represented  in  fig.  12  of  Plate  XXXVIL) ;  but  the 
collection  comprises  many  specimens  of  this  bone,  as  well  a^  some  of 
the  tibio-tarsus,  femur,  coracoid,  furcula^  hunienis,  &c-  Remaios  of 
Quail  have  been  recorded  by  Milne-Edwards  (t,  c,  pL  134,  figs,  25, 
56)  from  the  ossiferous  breccia  of  Montmorency  (Seine-et-Oise). 

Fig.  3. 


Palmar  aspect  of  the  right  humerus  of  Columha,  cf,  Iain,  rrom  the  br^oda  of 
Toga,  Clorsica.     |. 

VII.   TUBINARES* 

Proeellaria. — Perhaps  no  bird-bones  are  more  easily  recognized 
than  those  of  the  Procellariida ;  some  of  the  most  charncterigtic  being 
the  coracoid,  the  humerus,  and  the  tibio-tarsus.  The  humerus  is 
readily  distinguished  from  that  of  the  Gulls  by  the  absence  of  any 
distinct  tricipital  fossa,  while  the  tibio-tarsus  is  eoually  well  cha- 
racterized by  the  upward  prolongation  of  its  cneminl  cresL  Again, 
the  wing-phalangeals  lack  the  two  fenestra  wliich  are  so  especially 
distinctive  of  that  bone  in  the  Gaviee. 

The  collection  from  the  Tavolara  caves  comprises,  as  1  have  saidj 
a  large  number  of  bones  of  Puffinvs  clearly  referable  to  three  distirict 
species.  The  want  of  skeletons  of  all  the  recent  species  of  the  penns, 
to  which  I  have  already  alluded,  precludes,  however,  the  specific  de- 
termination of  more  than  two  of  these  form^* 

These  three  Shearwaters  are  represented  by  bones  from  nearly  nil 
parts  of  the  skeleton,  including  the  skull.  The  fipecimens  of  the  \kvXl 
are  alone  sufficient  to  indicate  the  presence  of  three  species,  and  are 
important  in  showing  that  all  three  helong  to  the  long-beaked  genua 
Pvffinu9  as  distinct  from  the  shorter-beaked  Fulmuru*.  The  bones 
selected  as  illustrations  of  the  three  species  are,  however,  chiefly  the 
humerus,  tibio-tarsus,  and  tarso-metatarsus. 
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The  largest  species  of  Fuffinus  is  iQdicate4  by  the  right  humerus, 
represented  in  figs.  13,  13  a  of  Plate  XXXVII.,  which  has  a  total 
length  of  0,115.  The  proximal  end  of  another  right  humerus 
indicates  a  slightly  larger  bird;  and  there  are  likewise  a  perfect 
radius  and  ulna  according  in  size  with  the  humeri,  while  there  are 
also  examples  of  the  metacarpus.  The  skull  is  indicated  by  the 
imperfect  rostrum,  and  the  hinder  part  of  the  left  mandibular  ramus. 
The  other  boues  from  Tavolara  which  I  refer  to  this  species  include 
the  right  coracoid  and  two  examples  of  the  femur.  There  is  also 
a  femur  probably  referable  to  this  species  from  Monte  San  Gioranui. 
The  figured  humerus  is  slightly  longer  than  the  one  of  P.  cinereus^ 
Stephens,  figured  by  Milne-Edwards  in  his  *  Rech.  Oiseaux  de  la 
France,'  pi.  52.  fig.  7 ;  and  since  it  agrees  very  closely  with  the  corre- 
sponding bone  of  a  skeleton  o{  P.fuliginosus,  I  am  inclined  to  refer  it 
to  that  species,  which  now  inhabits  South  Europe.  The  tibio-tarsus 
of  that  species  has  a  comparatively  short  cnemial  crest,  like  that  of 
the  specimen  represented  in  fig.  14  of  the  Plate. 

The  second  species  of  the  genus  is  represented  by  the  right  tibio- 
tarsus  and  tarso-metatarsus,  drawn*in]figs.  14,  14  a  of  Plate  XXXVII., 
as  well  as  by  the  rostrum  and  portions  of  the  mandible,  together 
probably  with  some  bones  not  easy  to  distinguish  from  those  of  the 
third  species.  The  tibio-tarsus  is  very  considerably  larger  than  that 
of  P.  obscurus  (Milne-Edwards,  op.  cit,  pi.  51.  figs.  14,  15),  so  that 
these  specimens  could  not  possibly  have  belonged  to  the  still  larger 
P.jaiiffinosus.  In  the  small  relative  height  of  the  cnemial  crest 
this  type  accords  with  P.Juliffinosus,  and  also  with  that  of  P.  chloro- 
rhynchusy  Less.,  of  Madagascar,  &c.,  the  latter  being,  however, 
considerably  smaller  than  the  specimen  before  us.  The  figured 
tarso-metatarsus  accords  fairly  well  in  relative  size  with  the  tibio- 
tarsus  (although  there  are  some  slightly  smaller  specimens  of  the 
opposite  side  agreeing  still  better  in  thb  respect),  and  calls  for  no 
special  mention*  The  species  to  which  these  bones  belonged  may 
probably  be  regarded  as  one  allied  to  P.  chlororhynchus. 

The  third  species  of  Pujlnus,  as  typified  by  the  tibio-tarsus  and 
tarso-metatarsus  represented  in  figs  16,  16a  of  Plate  XXXVII.,  is 
distinguished  from  the  preceding  not  only  by  its  inferior  size,  but  also 
by  the  much  greater  length  of  the  cnemial  crest  of  the  tibio-tarsus. 
To  the  same  species  may  be  referred  the  type  of  humerus  repre- 
sented in  figs.  15,  15  a  of  the  Plate,  as  well  as  a  coracoid  and  several 
examples  of  the  radius,  ulna,  and  metacarpus.  There  are  likewise 
several  more  or  less  imperfect  specimens  of  the  cranium  and  man- 
dible belonging  to  this  species. 

The  tibio-tarsus  accords  in  all  respects  with  the  corresponding  bone 
of  a  skeleton  of  P.  anglorum  preserved  in  the  Prosector's  room  at  the 
Society's  Grardens  ;  and  I  should  have  no  hesitation  in  referring  the 
fossil  form  to  that  species  were  there  not  some  doubt  whether  the 
Mediterranean  representative  of  this  Shearwater  does  not  form  a 
distinct  species  (P.  yelkouan^  Acerbi  ^).  There  can,  however,  I  think 
be  no  doubt  but  that  the  fossil  belongs  to  one  or  other  of  these  two 
forms. 

*  See  Yarreira  *  British  Birds/  ed.  4,  vol.  iv.  pp.  25,  26. 
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1  may  observe  that  P.  tenuirosiris,  Temm.,  of  Japan  &c«,  agrera 
with  P.  anqlorum  in  the  great  length  of  the  cnemial  crest  of  the  tibio- 
tarsus,  and  that  P.  cinereus  *  makes  an  approximation  in  this  respect. 
In  P.  fuliginosus  and  P.  chlororhynchus,  however  (as  I  have 
observed),  the  cnemial  crest  of  the  tibio-tarsus  is  of  the  short  type 
of  the  specimen  represented  in  fig.  14  of  the  Plate ;  and  I  would 
suggest  that  attention  to  the  relative  length  of  this  crest  may  afford 
important  aid  in  the  specific  determination  of  the  Shearwaters. 


DESCRIPTION  OP  PLATE  XXXVU. 

Figs.      1,1a.  Bubo,  cf.  cineraacens^  Gu6rin.    Anterior  and  distal  aspects  of  the 
distal  half  of  the  lelt  tarso-metatarsos. 
2, 2  a.  Milvus,  cf.  ictmus,  Savigny.    Anterior  and  distal  aspects  of  the 
left  tarso-metatarsus. 
3.     Aquila,  sp.    Terminal  phalangeal  of  the  pes. 
4, 4  a,  Coradas,  cf,  ahyssinica,  Bodd.    Anterior  aspect  of  the  left  tibio- 
tarsus  and  t^so-metatarsus. 
5.     Corvus  coronCt  Linn.    Ventral  aspect  of  the  right  coraooid. 

6. 6  a.  Titrdus  musicus,  Linn.    Anterior  aspect  of  the  left  dbio-tarsus 

and  tarso-metatarsus. 

7. 7  a.  Coccothraustes  vulgaris,  Pallas.    Palmar  and  dorsal  aspects  of 

the  right  humerus. 

8. 8  a.  Turdtia,  cf.  musicus,  lann.    Palmar  and  dorsal  aspects  of  tiie 

right  humerus. 

9.9  a.  Alauda^cf,  arbarea,  JAnn.    Palmar  and  dorsal  aspects  of  the  right 

humerus. 
10, 10  a.  Hirundo  (?)  sp.    Palmar  and  dorsal  aspects  of  the  left  humerus. 

11.  Coliunhay  cf>  tivia,  Linn.     Ventral  aspect,  of  the  left  coracoid. 

12.  Cotumix  communis^  Bonnaterre.    Anterior  aspect  of  the  right 

tarso-metatarsus. 

13. 13  a.  Puffinus  fuliginosus^  Eubl.    Palmar  and  dorsal  aspects  of  the 

right  humerus. 

14. 14  a.  Puffinus,  sp.  2.    Anterior  aspect  of  the  right  tibio-tarsus  and 

tarso-metatarsus. 

1 5. 15  a.  Puffinus,  cf.  anglorum^  Temminok.     Palmar  and  dorsal  aspects 

of  the  left  himierus. 

16. 16  a,.'  Puffinus^  cf  anglorum.    Anterior  aspect  of  the  right  tibio-tarsus 

and  tarso-metatarsus. 

All  the  specimens  are  represented  of  the  natural  size.  Those  in  figures  1, 
2,  3,  8,  9,  and  10  are  from  the  ossiferous  breccia  of  Monte  San  Giovanni,  near 
Iglesias,  Sardinia ;  the  others  from  a  care  at  Pietro  Tampoia,  Tayolara. 


2.  On  Remains  of  a  Large  Stork  from  the  Allier  Miocene. 
By  R.  Ltdekk£r^  B.A. 

[Received  July  30,  1891.] 

In  his  well-known  work  on  the  Fossil  Birds  of  France,  Prof.  A. 
Milne-Edwards^  descrihed  the  remains  of  a  Stork  from  the  Lower 

^  See  Mihie-Edwards,  op.  cU.  pi.  51.  fics.  14,  15. 

*  Bech.  Oiseaux  Foss.  de  la  France,  vol.  i.  p.  460  (1867-^). 
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Miocene  (Oligocene)  of  AUier  under  the  name  of  Pelargopsis  magnus 
(correctly  tnagtid).  This  species  was  of  the  approximate  size  of 
Ciconia  alba ;  the  genus  being  distingubhed,  among  other  characters, 
by  certain  features  of  the  tarso-metatarsus,  such  as  the  larger  rela- 
tive size  of  the  third  trochlea,  the  narrower  groove  between  the  third 
and  fourth  trochlesB,  and  the  higher  position  of  the  foramen  in  that 
groove.  Again,  the  tibio-tarsus  is  more  compressed  at  its  distal 
extremity,  and  has  no  intercondylar  tubercle  near  the  bridge  over 
the  extensor  tendons. 

At  the  time  of  writing  the  British  Museum  '  Catalogue  of  Fossil 
Birds '  I  accepted  the  name  Pelarffopns,  havine  overlooked  the 
circumstance  that  it  is  preoccupied  by  Gloger  for  a  genus  of 
AlcedinidUe  ;  I  accordingly  propose  to  replace  this  name  by  Pelar- 
goden. 

In  another  part  of  the  work  cited  Milne-Edwards  incidentally 
refers  to  a  second  Stork  from  Allier,  under  the  name  of  Argala 
arvemensis.  There  is,  however,  no  reference  to  the  specimens  on 
which  this  determination  is  based,  and  the  name  must  accordingly 
be  regarded  as  a  MS.  one ;  and  the  evidence  for  the  existence  of 
Leptoptilus  (Argala)  in  these  deposits  is  therefore  at  present 
unavulable. 

In  the  '  British  Museum  Catalogue  of  Fossil  Birds  '  ^  I  de- 
scribed and  figured  the  distal  part  of  a  tarso-metatarsus  belonging 
to  a  Stork  of  somewhat  larger  size  than  Pelargodes  magnus  (as  1 
will  now  call  it),  under  the  name  of  Propelargus  caglttxensis,  that 
specimen  having  been  obtained  from  the  Upper  Eocene  (Oligocene) 
Phosphorites  of  France.  At  the  same  time  I  recorded  the  distal 
extremity  of  a  tibio-tarsus  and  the  proximal  end  of  a  tarso-meta- 
tarsus from  Allier  which  I  thought  might  very  probably  belong  to 
Propelargus,  and  possibly  to  the  same  species  as  the  one  from  the 
Phosphorites.  These  specimens  indicated  birds  of  the  approximate 
size  of  Lepioptilus  javanicus,  which  is  considerably  larger  than 
Ciconia  alba. 

The  foregoing  summary  epitomizes,  I  believe,  our  knowledge  of  the 
larger  Ciconiidce  of  the  lower  European  Tertiaries.  Recently  Mr.  A. 
Smith  Woodward  put  into  my  hands  the  right  coracoid  and  the  left 
metacarpus  of  a  large  bird  from  the  Lower  Miocene  of  St.  G^rand- 
Le-Puy,  Allier,  which  had  been  recently  obtained  for  the  British 
Museum.  These  specimens,  which  apparently  belonged  to  one 
individual,  are  represented  in  the  drawing  (p.  478).  I  at  once 
recognized  that  they  indicated  a  large  Stork ;  and  on  comparing 
them  with  the  corresponding  bones  of  Ciconia  alba  found  that  they 
considerably  exceeded  that  species  in  size. 

The  right  coracoid,  of  which  the  ventral  aspect  is  represented  in 
figure  A,  agrees  so  closely  in  contour  with  the  corresponding 
bone  of  Ciconia  alba,  that  it  appears  impossible  to  find  characters  by 
which  it  can  be  generically  distinguished.     Its  total  length  is  0,1 12, 

^  Handbuch  d.  Naturgeaobichte,  p.  338  (1842). 
^  Pages  65,  66. 


^ 
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against  0,092  in  the  recent  bone.  In  its  long  and  slender  form,  com- 
paratively slight  distal  expansion,  small  and  hook-like  hyosternal 
process,  and  recurved  and  lamelliform  subclavicular  process  without 
any  perforation  at  its  base,  as  well  as  in  the  rounded  anterior  surface 
of  the  shaft,  the  fossil  coracoid  exhibits  all  the  distinctive  characters 
of  the  Cieoniidts, 

The  metacarpus  (B  of  figure)  presents  the  same  relative  excess 


Prqpclar^ts  (?)  tdtoarthL — Tentiul  aspect  of  the  right  coracoid  (A),  n-nd  loft 
metacarpus  (B).  a^  aubukivioulsr  procesB  ;  b,  bjoatemal  pTooem; 
c—d,  sternal  border,    l- 


over  the  corresponding  bone  of  Ciconia  alba  as  exists  between   the 

fossil  and  recent  coracoid s.     It  appears  to  agree  in  every  essential 
point  of  contour  with  the  metflcarpus  of  the  White  Stork, 

Had  I  these  two  bones  alone  to  deal  with,  I  sliould  have  been 
disposed  to  refer  them  to  Ciconia ;  but  since  the  flbove-inentioued 
leg-bones  of  Storks  found  in  the  AUier  Miocene  present  geueric 
differences  from  Ciconia,  it  is  more  probable  tbat  the  spec! mens 
under  consideration  are  likewise  referable  to  an  extinct  genus, — the 
generic  variations  in  the  form  of  the  coracoid  auil  metacarpus  being 
frequently  less  well  marked  than  in  the  bones  of  the  leg. 
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Smce  the  present  specimens  are  so  much  larger  than  the  corre- 
sponding bones  of  Ciconia  alba^  it  seems  certain  that  they  cannot  be 
referred  to  Pdargodea  magnus^  which  is  of  the  approximate  dimen- 
sioDB  of  the  latter.  Compared,  howeyer,  with  the  leg-bones  of  the 
unnamed  Stork  from  Allier,  which  agrees  more  nearly  in  size  with 
the  larger  Leptoptilus  javanieus,  and  is  provisionally  referred  in  the 
Museum  Catalogue  to  the  genus  Propelarfftts,  the  fossils  under  con- 
sideration agree  so  well  in  relative  size  that  there  is  every  probability 
that  they  belong  to  the  same  species.  In  the  Museum  Catalogue  I 
sagi^ted  that  the  Allier  Propelargus  might  prove  to  be  inseparable 
from  P.  cayluxensis  of  the  Phosphorites,  on  which  grounds  I  re- 
frained from  assigning  to  it  a  separate  designation.  There  is,  however, 
no  proof  of  this  specific  identity ;  many  of  the  Mammals  of  the 
Phosphorites  being  distinct  from  those  of  the  Allier  Miocene — a 
larger  proportion  being,  indeed,  identical  with  those  of  the  Paris 
fiaan.  Under  these  circumstances  I  propose  provisionally  to  regard 
the  coracoid  under  consideration  as  the  type  of  a  new  species  to  be 
tentatively  assigned  to  the  genus  Propelargug,  with  the  title  of 
P.  (?)  edwardsi.  Even  if  this  should  prove  to  be  identical  with 
Milne-Edwards's  Argala  arvemenais,  my  name  will  still  stand.  The 
specimens  here  described  are  not  only  of  interest  from  their  unusually 
fine  state  of  preservation,  but  also  as  proving  the  existence  at  a  period 
as  early  as  the  Lower  Miocene  of  a  Stork  of  the  dimensions  of  the 
smaller  species  of  Leptoptilua^  and  evidently  very  closely  allied  to 
genera  still  existing. 


3.  On  a  new  Species  of  Moa.     By  E.  Ltdekkeb^  B.A. 

[Beceived  August  13, 1891.] 
(Plate  XXXVIII.) 

The  large  number  of  more  or  less  well-defined  species  of  Moas 
already  recorded  from  the  superficial  deposits  of  New  Zealand  ^  might 
have  been  supposed  to  have  included  all  the  members  of  that  group 
which  existed  in  those  islands  during  the  later  geological  epochs. 
Among  a  collection  of  Moa-bones  recently  purchased  by  the  Hon. 
L.  W.  Rothschild  I  have,  however,  found  an  associated  series  of 
specimens  clearly  indicating  an  undescribed  species,  although  one 
which,  in  my  opinion,  should  be  referred  to  a  genus  already  estab- 
lished. By  the  courtesy  of  their  owner  I  am  enabled  to  bring  these 
specimens  under  the  notice  of  the  Society ;  and  I  am  especially  glad 
to  do  this,  since  nearly  all  the  known  species  of  the  group  have  been 
first  described  in  its  publications* 

The  specimens  in  question  comprise  the  right  femur  and  the  two 
tibio-tarsi  and  tarso-metatarsi.     They  are  all  much  weathered,  and 

^  In  the  '  Oat  Foss.  Birds  Brit.  Mus/  (1891)  18  named  species  of  Dinomi- 
Aida  are  proTisionallj  recognized,  while  four  unnamed  forms  may  indicate  as 
many  additional  apeciea. 
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have  their  ridges  and  extremities  abraded,  apparently  indicating  that 
they  have  lain  exposed  for  a  long  period  to  the  action  of  the  weather 
on  the  surface  of  the  ground.  Unfortunately,  there  is  no  record  of 
the  locality  where  the  specimens  were  obtained.  There  are,  indeed, 
other  bones  in  the  collection  belonging  to  the  typical  species  of  the 
genus  Pachyomis,  which  is  known  only  from  the  South  Island,  but 
since  they  are  in  a  different  mineralogical  condition,  and  evidently 
from  another  locality,  no  inference  can  be  drawn  from  them  as  to 
the  present  specimens.  As  there  are  many  specimens  in  the  British 
Museum  from  the  North  Island  (and  none  from  the  South)  in  the 
same  condition  as  the  latter,  it  appears  probable  that  these  specimens 
may  be  also  from  the  North  Island. 

The  proportions  of  the  tibio-tarsus  and  tarso-metatarsus  show 
that  the  affinities  of  thb  Moa  are  with  the  genera  Anomakpteryx, 
Emeus,  and  Pachyomis,  and  that  it  is  quite  distinct  from  Dinormt, 
in  which  the  tarso-metatarsus  is  long  and  slender,  and  the  tibio- 
tarsus  is  long  and  straight.  The  tibio-tarsus  (Plate  XXXVIII. 
iigs.  2,  2  a)  has  a  length  of  22  inches  and  a  distal  width  of  2*9 
inches.  These  dimensions  are  alone  sufficient  to  distinguish  this 
specimen  from  the  corresponding  bone  of  all  the  species  of  Anowui' 
lopteryos  and  Emeus.  Thus  in  Emeus  crassus,  which  is  the  largest 
representative  of  either  of  those  genera,  the  tibio-tarsus  has  a  length 
of  20*4  inches  and  a  distal  width  of  3*3  inches.  The  present  tibio- 
tarsus  is,  however,  at  once  distinguished  from  the  corresponding 
bone  of  all  the  species  of  both  those  genera  (with  the  exception  of 
the  small  Anomalopteryae  [?]  peranoides,  which  probably  indicates  a 
distinct  genus)  by  the  outward  curvature  of  the  shaft  and  the 
marked  inflection  of  its  distal  extremity. 

fn  these  respects  the  tibio-tarsus  before  us  resembles  the  corre- 
sponding bone  of  the  type  species  of  the  genus  Pachynrnis^  from 
which  it  is,  however,  readily  distinguished  by  its  more  slender 
roportions.  Thus  in  the  typical  P.  elephantopus  the  tibio-tarsus 
as  a  length  of  24  inches,  with  a  distal  width  of  4*2  inches ;  while 
in  an  unnamed  form  ^  which  not  improbably  indicates  a  distinct 
species  the  two  dimensions  are  20  inches  and  3*5  inches.  These 
measurements  indicate  conclusively  that  the  present  tibio-tarsus  (in 
which,  as  I  have  said,  these  dimensions  are  22  inches  and  2*9  inches) 
cannot  be  referred  either  to  P.  elephantopus  or  to  the  unnamed 
species.  A  comparison  of  the  individual  specimens  would  render 
this  still  more  apparent,  the  present  tibio-tarsus  being  a  slender 
bone  recalling  the  straight  tibio-tarsus  of  Dinornis,  while  the 
corresponding  bone  of  these  species  of  Pachyornis  is  remarkable  for 
its  extremely  stout  and  robust  proportions. 

We  now  come  to  the  question  whether  the  Moa  represented  bv 
this  slender  type  of  inflected  tibio-tarsus  can  be  included  in  the 
genus  Pachyornis ;  but  before  deciding  this  we  must  examine  the 
other  bones. 

Firstly,  with  regard  to  the  tarso-metatarsus,  which  is  represented 
in  Plate  XXXVIII.  fig.  3.     Unfortunately  the  extremities  of  this 
1  Cat.  Fobs.  Birds  Brit.  Mus.  p.  318. 
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bone  are  so  abraded  that  nothing  can  be  gathered  as  to  the  contour 
of  the  trochlese.     Approximately,  it  has  a  length  of  8*5  inches  and 
a  width  at  the  middle  of  the  shaft  of  2*1  inches,  while  it  measures 
about  5  inches  across  the  distal  trochlesB.     In  the  tarso-metatarsus 
of  Pachyomis  elephantopus  the  corresponding  dimensions  are  9*4, 
2*55,  and  5*5  inches.      The  present  specimen  is  therefore  of  a 
somewhat  more  slender  type  than  the  latter,  but  when  complete 
appears  to  have  had  the  distal  trochleaB  somewhat  more  expanded  in 
comparison  with  the  shaft  and  proximal  extremity.     There  does  not 
appear^  however,  to  be  any  well-marked  character  by  which  it  can  be 
generically  separated  from  Pachyornis.     Compared  with  the  typical 
species  of  that  genus,  somewhat  more  important  differences  are  shown 
by  the  femur,  of  which  the  ventral  aspect  is  represented  in  Plate 
XXXVIII.  fig.  1.     It  may  be  observed  that  the  femora  of  Dinomis 
wuutimus  and   Pachyomis  elephantopus  are  contrasted  in  the  Cat. 
Foss.  Birds  Brit.  Mus.  p.  223,  fig.  57  ^ ;  the  former  being  charac- 
terized by  its  great  length  and  slendemess  and  the  small  size  of  the 
popliteal  depression,  while  the  latter  is  distinguished  by  its  shortness 
and  stoutness  and  the  large  size  of  its  popliteal  depression,  which 
communicates  with  the  inner  surface  of  the  shaft  by  a  more  distinct 
channel,  as  well  as  by  other  features  noticed  in  the  work  cited.     Now 
the  femur  of  the  present  bird,  while  agreeing  with  that  of  Pachyornis 
elephantopus  in  the  contour  and  dimensions  of  the  popliteal  depression 
and  in  the  form  of  the  linea  aspera,  somewhat  approximates  in  its 
general  proportions  to  the  corresponding  bone  of  Dinornis,  as  is 
shown  by  the  following  dimensions  : — 


Dinornis 

New 

Pachyomis 

maximus. 

specieg. 

ekphdoUopus. 

Total  length  of  femur    . . 

15*6 

10*6 

12*5  in. 

Distal  width  of  femur    . . 

. .  . .     6-9 

4*9 

6-5  in. 

The  present  type  of  femur  is  in  fact  more  like  the  corresponding 
bone  of  Anomalopteryx  and  Emeus.  On  the  other  hand,  the  femur 
which  I  have  provisionally  referred ''  to  Pachyomis  immanis  has  pro- 
portions much  more  like  those  of  the  present  specimen,  having  a 
length  of  14*4  and  a  distal  width  of  6*1  inches.  This  type  of  femur 
seems,  indeed,  to  make  it  impossible  to  separate  generically  the 
present  form  from  Pachyomis^  to  which  genus  I  propose  to  refer  it 
provisionally  under  the  name  P.  rothschildi. 

In  the  work  cited  (p.  318)  I  have  stated  that  the  genus  Pachyomis 
approaches  Anomalopteryx^  so  far  as  cranial  characters  are  concerned, 
much  more  nearly  than  it  does  to  Emeus,  and  the  present  species 
serves  to  approximate  Pachyornis  in  regard  to  slendemess  of  limb  to 
the  same  genus,  although  the  inflection  of  the  lower  end  of  the  tibio- 
tarsus  remains  as  well  marked  as  in  the  type  species.  In  the  '  Cata- 
Ic^e*  I  had  very  great  hesitation  in  referring  the  limb-bones 
mentioned  under  the  name  of  Anomalopteryx  (?)  geranoides  to  the 

^  In  the  description  of  this  figure  the  scale  is  given  as  }  instead  of  |. 
'  Op.  eit.  p.  344. 
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genus  under  which  they  are  placed,  since  they  exhibit  the  same 
inflection  of  the  lower  end  of  the  tibio-tarsus  characteristic  of  PacAy- 
omis,  and  the  present  species  now  induces  me  to  regard  these 
specimens  as  probably  indicating  a  very  small  form  of  Paehyomu. 
As  mentioned  above,  the  typical  species  of  that  genus,  like  P.  im- 
manis,  is  known  only  A-om  the  South  Island ;  but  since  most  of  the 
bones  described  as  -4.  (?)  fferanoides  were  obtained  from  the  North 
Island,  while  there  is  a  presumption  that  the  remains  of  the  present 
form  may  likewise  have  come  from  there,  it  looks  as  though  it  was 
in  the  North  Island  that  the  typical  species  of  Anomalopteryx  and 
Pachyomis  were  differentiated  from  a  common  ancestor. 

EXPLANATION  OF  PLATE  XXXVIII. 

Bones  of  Pachyomis  rothschildi ;  from  the  superficial  deposita  of  New  Zetland 

I  nat.  size. 

Fig.  1.  Back  view  of  rieht  femur. 

2,  2  a.  Front  and  back  view  of  left  tibio-tarsus. 

3.  Front  view  of  left  tarso-metatarsus. 


4.  Description  of  a  remarkable  Fish  from  Mauritius^  be- 
longing to  the  Genus  Scorpcena.  By  Dr.  A.  Gunthek^ 
V.P.Z.S. 

[Eoceived  August  16, 1891.] 

(Plate  XXXIX.) 

The  subject  of  the  following  description  formed  part  of  a  small 
consignment  received  from  M.  Bobillard,  of  Port  Louis,  Mauritius. 
It  differs  very  markedly  in  general  appearance  from  typical  Scorpatue, 
but,  in  my  opinion,  too  much  weight  should  not  be  laid  upon 
modifications  of  form  in  fisbes  which  so  readily  adapt  their  outward 
appearance  to  their  surroundings.  The  fish  when  at  rest  on  the 
bottom  must  closely  resemble  a  stone  on  which  seaweed  has  began 
to  grow.     It  may  be  named 

ScoRPANA  FRONDOSA.     (Plate  XXXIX.) 

D.  11.  I  i.    A.  f.    P.  16.     C.  16. 

The  bead  and  body  are  much  elevated  and  compressed,  the  depih 
being  nearly  one  half  of  the  total  length  without  caudal  fin ;  the 
small  eyes  are  directed  sidewards,  but  occupy  a  prominent  portion 
on  the  upper  profile  of  the  head,  and  are  separated  from  each  other 
by  a  deep  concavity  the  width  of  whicb  equals  the  diameter  of  the 
orbit.  The  upper  profile  of  the  nape  as  well  as  that  of  the  snout  is 
deeply  concave,  the  latter  being  compressed  into  a  sharpish  ridge. 
The  cheeks  are  hollowed  out,  the  cavity  being  bordered  below  by  the 
prseorbital  bone.     A  bony  crest  on  each  side  of  the  occiput 

The  mouth  is  wide,  slightly  oblique,  the  maxillary  extending  beyond 
the  vertical  from  the  front  margin  of  the  orbit.     Jaws  armed  with  a 


J 
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band  of  vflliform  teeth  ;  a  similar  angular  band  on  the  vomer ;  no 
palatine  teeth. 

The  dorsal  fin  commences  on  the  foremost  and  highest  part  of  the 
oape,  and  is  composed  of  two  portions  which  are  connected  at  the 
base  by  a  very  low  membrane.  Both  portions  are  very  high.  Of  the 
spines  the  tliird  and  fourth  are  the  longest,  not  quite  one  third  of  the 
total  length  without  caudal ;  the  longest  rays  are  somewhat  shorter. 
Anal  fin  about  as  deep  as  the  soft  dorsaL  Caudal  fin  as  long  as  the 
longest  dorsal  spine.  Pectoral  fin  very  large  and  broad,  the  seven 
lower  rays  being  particularly  stout  and  simple. 

The  body  is  covered  with  very  small  and  indistinctly  ctenoid  scales ; 
head  and  fins  entirely  naked.  Nearly  every  part  of  the  fish  is 
covered  with  long  fleshy  tentacles,  simple  or  fringed  at  the  end ;  they 
are  most  numerous  on  the  spinous  dorsal  and  on  the  pectoral  fins, 
but  very  few  in  number  on  the  soft  vertical  fins.  The  largest  are 
on  the  jaws,  on  the  top  of  the  orbital  edge,  along  the  prseopercular 
margin,  and  along  the  lateral  line.  The  eye  itself  is  surrounded  by  a 
ring  of  small  tentacles. 

Ground-colour  brownish,  marbled  with  irregular  round,  greyish, 
brown-edged  spots  ;  a  pure  white  round  spot  on  the  cheek,  on  the 
base  of  the  pectoral  fin,  on  the  back  of  the  peduncle  of  the  tail,  and 
on  the  end  of  the  lateral  line.  A  pair  of  oval  black  ocelli  between 
the  sixth,  seventh,  and  eighth  dorsal  rays. 

The  total  length  of  this  fish  is  seven  and  a  third  inches. 


5.  On  the  Occurrence  of  a  rare  Fish  (Lophotes  cepedianus) 
at  the  Cape  of  Good  Hope.     By  R.  Tbimen^  P.Z.S. 

[EeoelYed  July  21, 1891.] 

Specimens  of  Lophotes  appear  to  be  still  of  such  rare  occurrence 
that  it  may  be  of  interest  to  record  the  capture  of  an  example  of 
L.  cepedianus  in  False  Bay  on  the  6th  June,  1891. 

This  example  was  found  on  the  sea-shore  at  a  spot  named  Blue 
Dunes,  about  5  miles  east  of  Muizenberg,  by  some  men  in  the 
employ  of  Mr.  J.  Hirsch,  who  has  presented  the  fish  to  the  South- 
African  Museum.  Mr.  Hirsch  was  informed  that  it  was  alive  when 
discovered  ;  and  its  fresh  condition  when  I  received  it  at  1  o'clock 
(several  hours  after  it  was  taken)  lent  much  probability  to  this 
statement*  The  only  injuries  the  specimen  had  sustained  were  the 
loss  of  the  greater  part  of  the  caudal  fin,  and  the  fracture  of  some  of 
the  rays  of  the  dorsal  fin,  including  the  long  and  strong  first  ray,  but 
in  the  last-named  the  part  snapped  off  (about  two  thirds  of  the  total 
length)  had  been  saved  by  the  donor. 

The  specimen  agrees  very  well  with  the  figures  given  in  Cuvier  and 
Valenciennes' s  'Hist. Nat.  des  Poissons  '  (pi.  301),  and  in  the  Atlas 
of  the  great  illustrated  edition  of  the  '  R^gne  Animal '  (Poissons, 
pi.  70),  with  the  exception  that  there  are  no  traces  of  the  numerous 
rounded    paler    spots.     This  may  perhaps   be  indicative  of   the 
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immatare  fish,  as  the  specimen  now  under  notice  is  not  more  than 
three  feet  in  length.  It  is  also  to  he  noted  that  the  pectoral  fins 
are  silvery,  and  the  anal  and  broken  caudal  fins  silvery  tinged  with 
red ;  that  the  first  ray  of  the  dorsal  fin,  apparently  complete,  is 
acutely  pointed,  5^  inches  in  length,  and  but  very  slightly  curved 
backward  ;  and  that  the  pupil  of  the  eye  is  not  round  but  oval 
longitudinally,  as  shown  in  the  figures  oi  L.fiski,  Gthr.  (Proc.  Zool. 
Soc.  1890,  pis.  xix.,  XX.),  but  with  a  slight  downward  inclination 
anteriorly.  The  minute  ventral  fins  are  distinctly  five-rayed.  The 
depth  of  the  body  not  far  from  the  head  is  five  inches  and  three- 
quarters,  but  its  stoutest  part  in  the  same  place,  along  the  dorsal  line, 
is  rather  less  than  half  an  inch  in  thickness. 

Dr.  Gunther  {loc.  eit.  p.  245)  suggests  that  L,  eapellei,  Scbleg., 
and  L.  eristatuSf  Johns.,  may  possibly  be  conspecific  with  L,  cepedi- 
anus,  and  in  that  case  the  latter  would  be  recorded  as  having 
occurred  in  the  Mediterranean,  off  Madeira,  and  in  the  Japanese 
Sea ;  while  its  discovery  now  at  the  Cape  of  Good  Hope  will  supply 
a  further  proof  of  its  wide  oceanic  range.  It  is  interesting  to  find 
both  the  type  species  of  Lophotes  and  the  very  distinct  L,  fajd 
turning  up  in  the  same  Bay  within  two  years  of  each  other. 

South-African  Museum,  Cape  Town, 
30th  June,  1891. 


6.  On  a  Specimen  of  Pleurotomaria  from  Tobago^  West 
Indies.     By  E.  J.  Lechmere  Guppy^  C.M.Z.S. 

[Beodved  October  28, 1891.] 

Among  some  shells  placed  in  the  Tobago  Court  at  the  Trinidad 
and  Tobago  Exhibition  of  1890,  my  attention  was  soon  drawn  to  a 
fine  specimen  of  Fleurotomaria.  On  inquiry  I  found  that  the  shell 
was  the  property  of  a  gentleman  of  Tobago,  off  which  island  it  had 
been  obtained.  The  original  owner  having  died,  I  was  unable  to 
obtain  complete  particulars  respecting  the  acquisition  of  the  shell, 
which  after  some  negotiation  became  my  property. 

In  an  interesting  paper  by  Henry  Woodward,  published  in  the 
'  Geological  Magazine '  for  1885,  some  particulars  are  given  respect- 
ing the  fossil  and  recent  species  of  the  genus,  of  which  I  avail  myself. 
According  to  this  author  the  number  of  fossil  (extinct)  species  of 
Pleurotomaria  is  1156,  of  which  226  are  British.  The  genus  was 
supposed  to  be  entirely  extinct  until  1855,  when  the  first  living 
example  was  found  by  M.  Beau  off  Mariegalante.  This  was  described 
by  Fischer  and  Bernardi  in  the  '  Journal  de  Conchyliologie '  for 
1856  (p.  160,  pi.  V.)  as  PI,  quoyana.  This  specimen,  45  milli- 
metres in  height,  was  in  1873  purchased  by  Miss  de  Burgh,  of 
London,  for  £26 — a  sum,  as  stated  by  the  editors  of  the  *  Journal  de 
Conchyliologie,'  rather  below  than  above  the  real  value  of  so  rare  a 
shell,  of  which,  as  stated  by  Woodward,  only  three  examples  are 
known  up  to  the  present  time. 
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The  next  discovery  of  Pleurotomaria  was  in  1861,  when  a  single 
imperfect  sj'ecimen  of  another  species  came  to  light.  This  was 
described  ns  PL  adansoniana  in  the  ^  Journal  de  Conchy liologie  *  for 
that  year  (p.  163,  pi.  v.).  This  example  was  80  millimetres  in 
width  and  74  in  height.  Another  more  perfect  specimen  of  this 
species  was  taken  near  Guadelupe,  and  described  in  Journ.  de  Conch. 
1882,  p.  12,  pi.  i.  This  one  was  85  millimetres  in  height  and  91 
in  diameter. 

It  is  to  this  species  that  the  Tobngo  shell  is  to  be  referred.  Besides 
the  two  examples  named  above,  three  others  are  known. 

Two  other  living  species  of  Pleurotomaria  have  been  described — 
namely,  PL  heyrichi  in  1877  and  PL  rumphii  in  1879.  The  former 
was  found  in  Japanese  waters,  and  of  it  four  examples  are  known. 
The  latter  is  stated  to  be  from  the  Moluccas,  and  only  a  single  speci- 
men is  known.  Consequently,  according  to  the  enumeration  given 
in  Woodward's  paper,  there  were  up  to  the  present  time  thirteen 
specimens  of  recent  Pleurotomaria  in  existence,  belonging  to  four 
species.  The  Tobago  specimen  is  therefore  the  sixth  of  the  species 
and  the  fourteenth  of  the  genus  known  as  recent. 

The  dimensions  of  PL  quay  ana  and  PL  adansoniana  have  already 
been  given:  those  of  the  other  two  species  are  indicated  below : — 

Height.  Diameter. 

PL  rumphii 170  mm.  190  mm. 

PL  beyriehi 82    „  83    „ 

The  dimensions  of  the  present  specimen  of  PL  adansoniana  are  as 
follows: — ^Total  height  150  mm.;  greatest  diameter  160  mm.;  height 
of  aperture  50  mm. ;  width  of  umbilicus  30  mm. ;  length  of  fissure 
220  mm.;  width  of  fissure  5  mm.  This,  therefore,  is  the  second  in  size 
of  the  specimens  of  recent  Pleurotomaria  in  existence,  being,  in  fact, 
very  nearly  as  large  as  the  unique  specimen  of  PL  rumphii,  and  leaving 
all  the  other  known  examples  of  the  genus  a  long  way  behind.  The 
coloration  consists  of  a  number  of  flames  or  irregular  more  or  less 
zigzag  spots  of  flesh-red  passing  into  orange,  arranged  on  a  ground 
of  very  pale  flesh  tint.  The  apex  is  finely  pointed,  yt  How,  and 
almost  smooth.  When  viewed  through  the  funnel-shaped  umbilicus 
aud  held  to  the  light,  it  appears  almost  transparent.  The  supra- 
median  fissure  occupies  the  larger  half  of  the  contour  uf  the  shell. 
The  characters  generally  correspond  very  closely  with  those  given 
in  the  '  Journal  de  Conchy liologie,'  1882,  p.  12.  The  colour  of  our 
ipecimen  would  appear,  if  we  may  judge  by  the  figures,  to  be  paler 
than  the  previous  examples.  It  is  in  almost  perfect  condition,  and 
looks  as  if  when  found  it  had  had  the  soft  parts  in  place.  It  is 
merely  slightly  house-worn,  as  an  article  which  had  been  kept  as  a 
drawing-room  ornament  for  several  years  would  be. 

As  has  been  noticed,  the  habitat  of  Pleurotomaria  is  in  deep  water 
on  rocky  bottoms.  Consequently  it  is  probable  that  recent  shells  of 
this  genus  will  always  be  rare  ;  for  not  only  is  it  difficult  to  procure 
shells  living  in  such  conditions,  but  the  conditions  themselves  are  of 
very  restricted  occurrence. 
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November  17,  1891. 
Prof.  Flower,  aB.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  October  1891 : — 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  October  were  1 20  in  number.  Of  these  85  were  acquired 
by  presentation,  12  by  purchase,  10  on  deposit,  12  by  birth,  and 
1  by  exchange.  The  total  number  of  departures  during  the  same 
period,  by  death  and  removals,  was  83. 

The  most  noticeable  additions  during  the  month  were : — 

A  }oung  Buffbn's  Skua  (Stercorarius  parasiticus),  captured  near 
Christchurch,  Hampshire,  and  presented  by  Mr.  E.  Hart,  F.Z.S. 
This  species  is  new  to  our  list. 

A  Laud-Crab  {Geocarcinus  ruricola)  from  the  Island  of  Femando 
de  Noronha,  brought  home  and  presented  by  Mr.  D.  Wilson- 
Barker,  F.Z.S.  

A  letter  was  read  from  Dr.  G.  Martorelli,  Secretary  of  the  Italian 
Society  of  Natural  Sciences,  Milan,  enclosing  a  coloured  drawing  of 
both  sexes  of  a  hybrid  Duck,  bred  in  the  public  garden  of  Milan, 
between  a  male  Br  ant  a  rufina  and  a  female  Anas  bosckas  two 
years  ago.     Six  young  ones  were  hatched,  3  male  and  3  female. 


A  communication  was  read  from  Mr.  H.  Nevill,  F.Z.S.,  urging 
the  importance  uf  founding  an  experimental  Zoological  Station  iu 
the  Tropics,  and  advocating  the  claims  of  Trincomalee  in  Ceylon  for 
such  an  Institution.  

The  following  papers  were  read : — 

1.  Descriptions  of  new  Species  of  Shells  from  New  Soath 
Wales^  New  Guinea^  the  Caroline  and  Solomon  Islands. 
By  Edgar  A.  Smith,  F.Z.S. 

[ReceWed  October  6, 1891.] 
(Plate  XL.) 

The  following  species  are  based  upon  specimens  which  form  part 
of  a  very  valuable  donation  of  shells  from  various  localities,  pre- 
sented to  the  British  Museum  by  Mr.  John  Brazier  of  Sydney,  by 
whom  the  National  Collection  has  over  and  over  again  been  enriched 
with  very  many  new  and  interesting  forms  of  MoUusca  and  other 
branches  of  Zoology. 

Most  of  the  specimens  have  been  collected  by  Mr.  Brazier 
himself,  and  consequently  are  accompanied  by  precise  information 
respecting  their  localities. 
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CoNus  INNOTABILI8.     (Plate  XL.  fig.  1.) 

Tgfta  parva^  atbida,  flammulU  longiiudinalibus  irregularibus 
Juscis  vel  rufescentibus  picta^  transversim  anguste  sulcata^ 
ntlcU  longitudinaliter  striatis,  subpunctatis,  quam  interstUiis 
planU  longe  angustioribus  ;  spira  hreviter  conica  rufo  macu- 
lata;  anjractus  declives,  plants  sulcis  spiralibus  tribus 
tculptiy  9utura  gubcanaliculata  sejuncti,  ultimus  superne 
obtuse  angulatus,  infra  angulum  lateribus  levissime  convexU, 
ant  ice  subconstrictus ;  apertura  angusta,  sordide  albida  vel 
pallide/uscescens. 
JLongit.  18  millim.j  diam,  10. 

Hab.  Bocky  Point,  four  miles  north  of  Richmond  River,  N.  S. 
Wales ;  also  Port  Stephens  near  Sydney  (Brazier). 

This  is  an  insignificant-looking  species  without  any  very  marked 
features.  The  coloration  is  indefinite,  but  the  spiral  sculpture  is 
well-marked.  The  sulci  are  scarcely  half  as  wide  as  the  spaces 
between  them,  which  are  flattened,  and  about  twenty-four  in 
number  on  the  body-whorl. 

MiTROMORPHA  BRAziERi.    (Plate  XL.  fig.  2.) 

Testa   ovato-fusiformis^  spiraliter   tenui-striafa,  lineis   incre* 
tnenti  sculpt  a,  pallide  fuscescens,  lineis  ttansversis  albo  et 
rufo  articulatis  indistinctis^  picta  ;  anfr actus  5,  supremi  duo 
(nucleus)  magni,  globosi,   laves,  nitidis  cornei,  cateri  con^ 
vexiusculiy  sutura  distincta  leviter  obliqua  sejuncii,  ultimus 
elongatus,  antice  parum  contractus  ;  apertura  elongata,  intus 
pallide fuscescens,  antice  late  canaliculata,  longit,  totius  \ 
superans  ;  labrum  tenue  ;  columella  superne  leviter  concava^ 
infra  oblique  tort  a,  callo  tenui  nitente  induta. 
Longit,  6|  millim.,  diam,  3;  apertura  3j  longa,  1|  lata. 
Hab.  Off  Green  Point,  Watson  Bay,  Port  Jackson,  in  8  fathoms, 
on  a  bottom  of  broken  shells,  sand,  and  small  stones  (Brazier), 

From  the  large  size  of  the  nucleus  of  this  shell  it  was  thought 
that  possibly  it  might  be  the  young  state  of  some  largish  species. 
However,  none  were  found  with  which  it  could  be  satisfactorily 
identified.  The  most  distinguishing  feature  is  the  broad  open 
anterior  canal  and  the  oblique  lower  portion  of  the  columella. 

I  have  placed  it  temporarily  in  the  genus  Mitromorpha^  as  it  has 
spiral  sculpture,  the  anterior  canal,  and  the  general  form  of  that 
group  of  Pleurotomidce,  The  operculum  is  unguiculate,  and  nearly 
two  thirds  as  long  as  the  aperture. 

LrrroRiNA  acutispira.     (Plate  XL.  fig.  3.) 

Testa  parvOj  elongata,  superne  acuminata,  saturate  grisea,  infra 
suturam  et  circa  basim  anfr  act,  ultimi  ftavescens,  undique 
rufo  velfusco  alboque punctulata ;  anfractus  7,  leviter  convexi, 
striis  paucis  spiralibus  lineisque  incrementi  obliquis  sculpti^ 
ultimus  interdum  infra  suturam  obsolete  constrictus  ;  aper- 
tura  late  pgriformis,  longit.  totius  ^plerumque  haud  aquans^ 
intus  nigro^astanea,  ad  labium  tenuiter  luteomarginata,  zona 
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basali  lutea  ornata  ;  columella  late  expansa,  obliqua,  niffre$- 
cens. 

Longit.  7  millim,^  diam.  mqj,  3|  ;  apertura  3  long  a  ^  2\  lata. 

Hal),  Common  in  rock-pools  at  Green  Point,  Watson  Bay,  Port 
Jackson,  N.  S.  Wales  ;  also  Parsley  Bay,  Port  Jackson  (Brazier). 

Although  of  small  size,  the  specimens  described  are  evidently 
adult.  The  species  is  remarkable  for  its  produced  acuminate  spire, 
the  deep  chestnut  aperture  bordered  with  a  yellow  outer  lip,  the 
almost  black  columella,  and  the  red  and  white  punctate  character 
of  the  markings.  This  spotting  is  hardly  visible  to  the  naked  eye, 
and  excepting  under  a  lens  the  shell  has  a  general  dark  slaty 
appearance,  yellowish  at  the  suture  and  the  base  of  the  body- 
whorl. 

LiTTORiNA  iNFANs.     (Plate  XL.  G^.  4.) 

Testa  mifivta,  ovaia,  superne  acuminata^  ad  apicetn  strpe  erosa, 
nigrescens,  circa    hasim    zona  pallida  alho  rufoqve  notata 
ornata  ;  anfractus  5,  convexiusculiy  striis  incrementi  tenuihu* 
sculptiy  ultimus  ad  medium  svbangulatus ;  apertura  nigres- 
cenSy  zona  basali  pallida  ornata^  longit*  toiiue  ^  adaquanSy 
ovata,   superne  acuminata^  ant  ice  effusa ;  peristoma  fenue^ 
marginibus  callo  tenuijunctis,  columellari  expanso,  nigra, 
Longit.  3|  millim.,  diam.  2j  ;  apertura  1|  longa,  1^  lata. 
Bab,  Green  Point,  Watson  Hay,  Pert  Jackson.     Found  in  rock- 
pools  washed  by  ordinary  high  tides  (Brazier), 

This  minute  species  like  the  preceding  also  appears  to  be  adult. 
It  is  generally  almost  black,  excepting  the  basal  spotted  zone,  bat 
occasionally  specimens  occur  which  are  also  more  or  less  tessellated 
above. 

Helix  (Papuina)  agnocheiltjs  \     (Plate  XL.  fig.  5.) 

Testa  semiobtecte  umbilicata,  depresse  turbinatay  solidiusculcy 
lineis  incrementi  oblique  flexuosis  conspicue  lirato-striataf 
sub  epidermide  Jlavo-clivacea  nitida  albida,  zonis  pluribus 
(interdum  obsoletis)  nigrescentibus  cincta;  spira  late  conoidea, 
ad  apicem  Jusco-nigrescentem  haud  acuminata  ;  anfraetus  4^, 
celeriter  crescent es,  convexi,  infra  suturam  linea  nigrescent e 
marginatiy  ultimus  in  medio  acute  rotundatus,  antice  talde 
descendens  ;  apertura  transversa,  obliqua^  intus  alba,  lilacro- 
fuscescens  vel  nigrescens  callo  tenui  opalescente  obscurata ; 
peristoma  niveum,  late  expansum  et  refiexum,  marginibus 
eonniventibus,  callo  tenui  junctis,  columellari  intus  infeme 
truncatOy  supra  umbilicum  late  dilatato  et  reflexo, 

Diam.  maj.  42  millim.,  min.  33,  alt.  34;  apertura  cum  labro 
21i  longay  25  lata. 

Hab,  Douglas  River,  British  New  Guinea. 

This  species  is  remarkable  for  the  broad  snow-white  lip,  the 
truncate  columella,  and  the  very  strong  thread-like  lines  of  growth. 
It  is  variable  in  colour,  sometimes  being  conspicuously  banded  or 
*  hyvbt,  pur© ;  x^*^<>*»  h'p. 
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entirely  without  bands  excepting  that  at  the  sature.  The  bands 
do  not  extend  ^uite  to  the  outer  lip,  but  stop  short  about  4  millims. 
from  the  margin.  Three  of  the  four  specimens  examined  have  a 
shallow  concentric  depression  or  furrow  around  the  middle  of  the 
base  of  the  body-whorl ;  but  this  is  not  an  essential  characteristic, 
as  there  is  not  the  slightest  trace  of  it  in  the  fourth  shell. 

H,  tomasinelliana  of  Tapparone-Canefri  is  very  like  this  species 
in  many  respects,  but  is  diflFerent  in  form,  being  higher  in  propor- 
tion to  the  width  and  with  a  flatter  base. 

Placostylus  GUPPYi.     (Plate  XL.  fig.  6.) 

Testa  rimata,  elongato-ovata,  superne  acuminata,  solidiuscula^ 
rufescenSy  epidermide  fusca,  superne  plus  minus  detrita, 
induta,  longitudinaliter  rugose  striata^  interdum  in  anfractu 
ultimo  obsolete  malleata  ;  anfract.  5S,  celeriter  accrescentes, 
supremi  tres  planiusculi  vel  vix  convexiy  penultimus  con- 
vexiusculuSy  ultimus  magis  convencus,  magnuSy  oblongus,  infra 
suturam  ohliquam  suhmarginatuSy  leviter  corrugato-pUcatus  ; 
apertura  inverse  auriformisy  longit.  to  tins  ^  supe7'ans,  longe 
intus  pallida  rufescenSylahr urn  versus  saturatior  ^  peristoma 
incrassatum^  leviter  eaipansum,  rufescens,  marginibus  callo 
tenui  albido  junctisy  columellari  in  regione  umbilici  late 
eapansoy  in  apertura  plicam  albam  validam  formcmte ; 
apertura  tuberculo  albo  prominente  supra  plicam  columel- 
larem  armata. 
Longit.  80  millim,^  diam,  maj,  37 ;  apertura  intus  4]0  longa^ 

19  lata. 
Sab.  Solomon  Islands. 

Mr.  Brazier  does  not  know  the  particular  island  where  this 
species  is  found.  He  possesses  only  five  specimens  of  it,  and  of 
these  he  has  most  liberally  placed  two  of  the  finest  in  the  British 
Museum. 

The  species  does  not  compare  closely  with  any  other  form.  It  is 
rather  ventricose,  but  less  so  than  PI.  eddystonensis  ;  but  in  other 
respects  it  is  quite  difierent.  The  epidermis  is  of  a  rich  brown 
colf)ur,  here  and  there  striped  with  a  darker  tint.  The  columellar 
fold  and  the  tubercle  above  are  strongly  developed. 

I  have  named  this  interesting  species  after  Dr.  H.  B.  Ouppy, 
who  has  considerably  advanced  our  knowledge  of  the  fauna  of  the 
Solomon  Islands. 

Placostylus  caltjs  \     (Plate  XL.  fig.  7.) 

Testa  elongatay  perforata,  superne  rufescens,  in  anjr,  ultimo 
pallidior,  epidermide  flavo-olivacea  tenui  induta,  incrementi 
lineis  tenuibus  striata,  sub  lente  microscopice  et  irregulariter 
iransversim  striata ;  anfractus  6,  celeriter  crescentes,  su- 
pre  mi  parum  convexi,  ultimus  elongatus,  magnusy  perobliijue 
descendenSy  ad  sinistram  peculiariter  inflatus  vel  gibbus ; 

^  From  ffoX^s,  beautif uL 
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apertura  elongataj  inverse  auriformiSy  longit,  totius  f  ad- 
aquanSy  intus  aordide  albida,  labrum  versus  fuseescens  out 
rufescens,  dente  parietali  alho  valido  munita  ;  plica  eolumel- 
laris  valde  prominens,  alba  ;  labrum  expansum^  subreflexum^ 
cameo-rufescens,  marginibus  eallo  tenui  juncfis,  columellari 
magis  rfflexo^  umbilicum  semiobtegente. 
Longit  78  millim.,  diam.  maj,  33  ;   apertura  intus  44  langa^ 

14i  lata. 
Hab.  Solomon  Islands. 

This  species  is  about  the  size  and  general  form  of  PL  macfarlandi 
of  Brazier,  but  differs  in  having  the  bodj-whorl  a  little  longer  in 
proportion  to  the  spire,  and  the  aperture  is  also  more  elongate,  and 
the  peristome  is  fleshy  red  and  more  expanded.  It  is  more 
elongated  than  PL  tnacgillivragi,  Pfeiffer,  and  has  a  less  acuminate 
spire,  but  it  agrees  with  it  in  the  character  of  the  oolumellar  fold 
and  the  tubercle  above  it  on  the  body-whorl. 

PupiNA  BRENCHLEYi.     (Plate  XL.  figs.  8,  8  a,) 

Testa pupiformis,  pallide  Julva,  nitidissima;  anfract,  5^^  eon- 
veanusculi,  celeriter  crescentes,  infra  suturam  tinea  pellucida 
angusta  marginati,  uliimus  antice  peroblique  descendens,  ad 
labrum  subito  brevissime  ascendens,  supra  aperturatn  sub- 
planulatus;  apertura  fere  circularise  longit,  totius  ^  paulo 
superans  ;    labrum  pallidum^  antice    stibeffusum ;   inctsura 
columellaris  an^fusta,  parva ;    dens  parietalis  acutus,  labro 
sinu  angusto  sejunctus. 
Longit,  7  millim.,  diam,  3^  ;  apertura  2\  longa,  2  lata. 
Hab,  Lug;unor  Island,  Mortlock  group  of  the  Caroline  Islands. 
This  species  was  found  by  Mr.  Brazier  in  very  great  profusion  in 
thick  dense  bush  near  the  sea- beach  under  old  cocoanut  husks, 
leaves,  and  decayed  wood  on  very  wet  or  damp  ground. 

This  species  is  very  like  P.  (Registoma)  complanata  of  Pease, 
but  differs  in  having  the  body-whorl  a  little  flatter  above  the 
aperture,  the  parietal  tooth  and  notch  are  more  distinct,  and  the 
columellar  slit  is  smaller  and  not  so  deep.  Out  of  seventy  speci- 
mens examined,  two  have  the  parietal  notch  entirely  filled  up  with 
callus,  and  iu  others  it  is  partially  obliterated. 

The  name  proposed  by  Mr.  Brazier  may  be  retained  in  remem- 
brance of  Mr.  Julius  Brenchley,  whose  liberality  and  kindly 
disposition  were  greatly  valued  by  many  friends. 

Omphalotropis  carolinensis.  (Plate  XL.  figs.  9,  9  a.) 
Testa  ovatO'/usiformis,  supeme  acuminata,  anguste  umbilicata, 
pallide  cornea  vel  rufescens,  plus  minus  opaco-albo  lineaia  et 
fmrvhia  ;  mfractus  6,  contyexi,  Uneis  imrrmenti  immk^ 
strmquf  spiraii/^us  (fnuigsimix  o^j^oleiis  sculpii,  ttttura  m^ 
profunda  riv  oltliqua  ftejunet^  uiiimus  rotundatuM^  infra  mtdimm 
phrumqtte  huud  maeulatm^  circa  umhlHatm  ctirins  oUmsa 
imtrucfas  ;  spira  conica^  ad  upicem  sahncuta  ;  aprrtum  mmtff^ 
guperne  ieviier  aeuHitKaia^  aniiee  ad  carinum  sube^um^  JWf^. 
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toiius  ^  aeUequans ;  peristoma  tenue,  marginibus  callo  tenui 
junctis,  exteriors  simpiice^  columellari  anguste  reflexo, 

Longit,  7  millim.y  diam.  maj,  3§  ;  apertura  3  longa,  2  lata. 

Hab.  Lugunor  Island,  Mortlock  group  of  the  Caroline  Islands, 
also  at  Iris  Island  of  the  Rouk  group  {Brazier), 

The  reddish  specimens,  which  are  well  marked  with  wavy  lines 
and  blotches  of  opaque  white,  are  extremely  pretty.  Some  speci- 
mens are  almost  entirely  devoid  of  markings,  being  of  a  uniform 
iMile  horn  colour,  and  when  this  painting  is  present  it  is  invariably 
less  conspicuous  on  the  lower  part  of  the  body-whorl  than  above. 
The  spiral  striae  referred  to  in  the  preceding  diagnosis  are  very 
feeble  and  only  noticeable  under  a  powerful  lens. 

DoNAX  BRAZiERi.    (Plate  XL.  figs.  10,  10  a.) 

Te8ta  trigoHGy  antiee  anguste  rotundata,  postice  et  superne  angu- 
latOf  valde  ifuequilateralis,  alhida  vel  grisea,  umbones  versus 
interdum  livida  vel  lilacea,  obsolete  biradiata  ;  area  valvarum 
antica  polita,  radiatim  tenuiter  striata  et  prope  angulum 
posticum  subacutum  concentrice  rugose  striata,  postica  carina 
circumscripta,  radiatim  tenuiter  lirata,  lirisque  transversis 
leviter  flexuosis  granose  cancellata ;  pagina  interna  polita, 
margine  inferiore  (interdum  quoque  postico)  crenulato,  lilaceo- 
fusca,  alhida  vel /kscescens,  versus  marginem  pallida,  radiatim 
tenuiter  substriata  ;  linea  pallii  profunde  et  late  sinuata. 
Longit.  13  millim.,  alt.  10,  diam.  6. 

Sab.  Rocky  Point,  four  miles  north  of  Richmond  River,  New 
South  Wales. 

Mr.  Brazier  observes  respecting  this  species : — "  I  have  never 
found  this  alive  on  any  part  of  the  coast,  and  suppose  it  to  be  a 
verv  deep-water  species,  as  it  is  met  with  only  after  gales." 

It  is  remarkably  triangular,  and  occasionally  almost  quite  equi- 
lateral. The  posterior  area  of  the  valves  is  not  glossy  like  the 
anterior  and  much  more  strongly  sculptured.  This  coarser  sculp- 
ture, however,  just  passes  over  the  sharp  angle  which  separates  the 
two  areas.  The  colour  is  variable  both  externally  and  within ;  but 
usually  it  b  pale,  with  an  indication  of  two  broad  rays,  one  near 
the  angle  and  the  other  more  towards  the  front  I  have  much 
pleasure  in  associating  this  pretty  species  with  the  name  of  its 
discoverer. 

EXPLANATION  OF  PLATE  XL. 

Fig.  1.  Conw  innotabilis,  p.  487. 

2.  Miiromorpha  bra^terif  p.  487. 

3.  Littorina  acutiapiray  p.  487. 

4.  Littorina  infans^  p.  488. 

6.  Helix  (Papuina)  agnocheiluSf  p,  488. 

6.  Plaoostyltis  guppgi,  p.  489. 

7.  PUbcostylus  cdus,  p.  489. 

8,  8  a.  Pupina  brenchleyi,  p.  490. 

9,  9  a.  Omphalotropis  caroUnensis,  p.  490. 
10,  10  a.  Donax  brazteri^  p.  491. 
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2.  On  the  Micro-Lepidoptera  of  the  West  Indies.    By 
the  Rt.  Hon.  Lord  Walsingham,  M.A.,  LL.D.,  F.R.S.,  &c. 

[BeoeiTed  NoTember  17, 1891.] 

(Plate  XLI.) 

This  paper  is  founded  upon  a  collection  of  Micro-Lepidoptera 
made  bj  Herbert  H.  Smith  in  the  Island  of  St.  Vincent,  and  placed 
in  my  hands  by  Mr.  E.  DnCane  Godman.  In  order  to  identify  the 
species  it  was  necessary  to  study  carefully  all  the  descriptions  of 
West-Indian  forms  which  might  probably  be  found  among  them. 
It  is  possible  that  some  may  yet  haye  been  oyerlooked,  as  they  are 
scattered  through  a  mass  of  periodical  publications  in  at  least  three 
languages.  Having  so  far  made  myself  acquainted  with  the  literature 
of  the  subject,  it  seemed  desirable  to  supply  such  information  as 
would  facilitate  a  study  of  the  geographical  distribution,  and  with 
this  view  a  tabulated  index  to  all  the  West-Indian  species  is  included 
in  the  paper.  It  has  not  been  attempted  to  define  or  to  follow  any 
already  defined  faunistic  West-Indian  region  ;  the  term  is  used 
simply  ill  its  geographical  sense,  and  includes  the  whole  range  of 
islands  stretching  from  Yucatan  to  the  coast  of  VenezuehL  It 
would  be  interesting  in  this  connection  to  obtain  a  representatire 
collection  from  the  peninsula  of  Florida  and  the  adjacent 
islands,  approaching,  as  they  do,  so  nearly  to  the  northern  coast 
of  Cuba,  especially  as  the  few  species  I  have  seen  from  that 
locality  are  remarkable,  not  only  for  their  beauty  and  distinctness, 
but  also  for  their  evident  alliance  vrith  the  genera,  and  almost 
vnth  the  species,  which  have  reached  us  from  the  mouth  of  the 
Amazons  and  from  the  northern  portion  of  Brazil.  It  will  be 
seen  that,  so  far  as  our  present  knowledge  extends,  the  Micro-Lepi- 
doptera of  these  islands  are  somewhst  highly  specialized.  Several 
new  genera  are  described  and  others  are  mentioned  which  have  not 
as  yet  been  recognized  elsewhere  ;  but  it  must  not  be  presumed  that 
these  will  not  ultimately  be  found  to  have  a  wider  distribution.  Had 
we  been  dealing  with  the  Rhopalocera,  or  with  any  of  the  larger  and 
more  conspicuous  Heterocera,  a  tabulated  Index  would  have  shown 
more  nearly  the  true  limitation  of  range  in  the  different  species ;  for 
these  have  been  carefully  collected  and  studied,  and  individual  species 
are  far  less  likely  to  have  been  overlooked  than  those  of  obscure  and 
much  neglected  groups  such  as  the  Tortricida^  Tineida,  and  Piero- 
phorida.  With  the  exception  of  three  more  or  less  cosmopolitan 
species,  one  of  which,  Trichoptilus  centetes,  Meyrick,  seems  out  of 
place  here  (probably  only  because  it  has  been  described  under  other 
names  from  different  parts  of  the  world),  the  whole  of  the  known 
West-Indian  forms  are  decidedly  American,  ranging  northward  to 
the  Southern  and  Western  portions  of  the  United  States,  and  south- 
ward as  far  at  least  as  Brazil;  the  majority,  however,  certainly 
belong  to  the  truly  Central-American  fauna.  I  must  acknowledge 
my  indebtedness  to  Dr.  Staudinger  for  allowing  me  to  see  several  of 
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Zeller's  types,  and  to  mj  friend  Mr.  Godman  for  placing  this  limited, 
bat  interesting  and  yaluable  collection  in  my  hands.  Mr.  Druce  has 
also  kindly  contributed  several  species  from  Dominica,  and  Mr.  J. 
H.  Hart  has  also  been  good  enough  to  collect  for  me  in  Trinidad, 
ind  Mr.  T.  D.  A.  Cockerell  in  Jamaica. 


Pterofhoridji. 

AQDiarufjB, 

SCOFTONOMA,  Z. 
SCOPTONOMA  TIPULOIDES,  Sp.  U. 

AntetiTUB  pale  cinereous* 

Palpi  whitish  ochreous,  streaked  along  the  sides  with  black. 

Head  brownish  above,  with  a  dark  brown  triangle  in  front  mar- 
gined with  whitish-ochreous  lines  passing  from  the  base  of  the 
intennse  and  meeting  above  the  haustelluro. 

Thorax  mottled  with  reddish  brown,  dark  fuscous,  and  whitish 
ochreous. 

Fore  wings  brownish,  with  numerous  angulated  whitish  streaks, 
intermixed  with  dark  fuscous  streaks,  Unes,  and  shading ;  an 
oblique  whitish  line  from  the  dorsal  margin  near  the  base  ter- 
minates on  the  median  vein  at  almost  one  third  of  the  wing- 
length,  this  is  preceded  and  followed  by  a  few  blackish  scales, 
and  the  space  within  it  has  a  somewhat  longitudinally-striated 
appearance:  from  near  the  middle  of  the  dorsal  margin  arises 
a  second  whitish  oblique  streak,  angulated  backwards  about  the 
middle  of  the  wing,  and  thence  again  outwards  along  the  median 
vein ;  throughout  its  length  it  is  accompanied  on  its  upper  side  by  a 
narrow  black  line  which  is  continued  beyond  it,  first  towards  the  anal 
angle  and  thence,  a^ler  several  deflexions,  upwards  to  the  apex  and 
costal  margin  ;  this  oblique  double  Une  forms  the  lower  edge  of  two, 
almost  connected,  angular  transparent  rosy-white  patches,  the  first 
extending  from  the  submedian  to  the  median  vein,  the  second  lying 
above  the  median,  decidedly  triangular,  its  base  upon  the  lower  edge 
of  the  cell,  its  apex  reaching  to  the  upper  edge  beyond  the  middle  of 
the  wing ;  the  inner  margins  of  these  triangular  patches  being  con- 
tinnoQs,  give  them  the  appearance  of  one  single  oblique  patch,  but 
the  ground-colour  of  the  wing  is  carried  through  them  very  narrowly 
along  the  median  vein ;  a  dark  fuscous  or  blackish  shade  clearly 
defines  the  inner  and  outer  margins  of  the  transparent  patch,  but 
the  space  below  it  is  more  tinged  with  brown  than  the  apical  portion 
of  the  wing  beyond  it,  except  along  the  costal  and  part  of  the  apical 
margin :  at  two  thirds  from  the  base  is  a  short  semi-transparent 
streak  dark-margined  within,  a  little  beyond  which  is  a  pale  costal 
spot  dark-margined  on  both  sides :  beyond  this  small  costal  spot  we 
come  to  the  other  end  of  the  black  line  (already  described  as  arising 
from  the  dorsal  margin  before  the  middle  in  connexion  with  the  pale 
streak  below  it) ;  tracing  it  therefore,  in  the  opposite  direction,  we 
find  it  arising  at  about  one-sixth  from  the  apex,  running  very  obliquely 
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outwards  nearly  to  the  depressed  apex  itself,  thence  hack  at  a  Tcry 
acute  angle  to  a  point  opposite  its  origin,  whence  it  is  curbed  down- 
wards and  outwards  towards  the  middle  of  the  apical  margin,  with 
which  it  runs  parallel  until  again  curved  ahoye  the  anal  angle,  whence 
it  can  be  traced  to  the  triangular  semi-transparent  patch  (up  to  which 
its  course  has  already  been  described) ;  the  black  line  is  margined 
on  both  sides  with  whitish-ochreous  lines  above  the  middle  of  the 
apical  margin,  and  a  short  line  of  the  same  colour  extends  along  the 
upper  half  of  the  margin  to  the  apex,  there  is  also  a  short  streak 
above  the  anal  angle ;  cilia  whitish,  with  much  dark  fuscous  mottling, 
especially  at  the  apex,  at  the  middle,  and  at  the  anal  angle,  bat 
with  a  dark  line  running  throughout  them  near  the  base.  The 
markings  to  a  great  extent  show  through  on  the  underside. 

Hind  wings  semi-transparent,  pale  rosy  aeneous ;  the  apex  and 
outer  half  of  the  dorsal  margin  banded  with  blackish,  as  is  also  the 
costal  margin  ;  with  three  blackish  spots,  one  below  the  middle  of 
the  costal  band,  one  below  the  middle  of  the  wing,  and  one  at  the 
abdominal  angle  (these  are  inconspicuous  in  specimens  in  less  good 
condition);  a  slender  whitish  line  runs  parallel  with  the  dorsal 
margin  throughout  the  wing-length ;  cilia  pale  cinereous,  with  a  dark 
line  running  through  their  middle.  The  markings  to  a  great  extent 
show  through  on  the  underside. 

Abdomen  whitish  ochreous,  mottled  above  with  reddish  brown 
mixed  with  dark  fuscous ;  some  slight  lateral  tufts  along  the  segments 
are  also  of  this  mixed  colour. 

Legs  pale  whitish  ochreous,  unspotted. 

Exp,  al.  24  millim. 

iiTaA.  West  Indies — Trinidad.  (Port  of  Spain;  1  specimen  receired 
from  Mr.  J.  H.  Hart.) 

Tgpe,  (S  Mus.  Wlsm. 

I  have  also  two  specimens  of  this  species  from  the  Zeller  Collection 
collected  either  by  Baron  von  Nolcken  or  Petersen ;  but  I  have  not 
been  able  to  trace  whether  they  were  taken  in  the  West  Indies, 
Panama,  or  Colombia. 

Ptjbsophomutjb. 

Trichoptiltjs,  Wlsm. 

Tricboptilus  centetes,  Meyr. 

Trichoptilus  centetes,  Meyr.  Tr.  But.  Soc.  Lond.  1886,  pp.  16, 17 : 
1887.  p.  266. 

ll=Pterophorus  oxgdactj/lus,  Wkr.  Cat  Lp.  Ins.  B.  M.  xxx. 
p.  944  (1864),  Ceylon.] 

New  Guinea,  Australia,  (?  Ceylon). 

West  Indies — St.  Vincent  (wmdward  side,  3  specimens,  Smith). 

This  species  has  apparently  a  wide  distribution,  and  is  very  nearly 
allied  to  Trichoptilus  {Aciptilus)  calif omicus^  Wlsm.,  from  Northern 
California ;  it  has,  however,  darker  hind  wings  and  less  white  upon 
the  surface  and  cilia  uf  the  fore  wings.     Specimens  from  Mexico  and 
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Arizona  cannot  be  separated  from  T.  centetes ;  but  from  their  slightlj 
paler  coloorine  may  perhaps  be  regarded  as  forming  a  connecting 
link  between  the  Northern  and  Southern  forms. 

PlATYPTILIA,  Hb. 

Platyptilia  pusillidactyla,  Wkr. 

Oxyptihu  pusillidactylus,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxx.  p.  933 
(1864). 

N.  syu.^ Platyptilia  tecnidion,  Z.  Hor.  Soc.  Ent.  Ross.  xiii. 
pp.  468-9,  pi.  vi.  fig.  162  (1877). 

Imago.  February  (Z.). 

West  Indies— Jamaica  (JFkr.\  St.  Thomas  (Z.). 

Platyptilia,  sp.,  Snell. 

Platyptilia,  sp.,  Snell.  Tijd.  v.  Ent.  xxx.  p.  66  (1887). 

West  Indies— Curasao  (Snell.). 

Stenoptilia,  Hb. 

StENOPTILIA  7  PUMILIO,  Z. 

Mimeseoptilus  pumilio,  Z.  Ver.  z.-b.  Ges.  Wien,  xxiii.  p.  324 
(1873). 

United  States.— Texas  (Z.). 

West  Indies — St.  Vincent  (windward  side,  2  specimens,  Smith). 

The  slender  erect  palpi  as  well  as  the  neuration  appear  to  separate 
this  species  from  Mimeseoptilus,  Wlgrn.  (=^ Stenoptilia,  Hb.),  the 
genus  in  which  it  was  placed  by  Zeller.  The  same  form  occurs  in 
other  species  from  South  America  ;  but  I  prefer  to  study  more 
material  before  coming  to  a  decbion  upon  its  generic  value. 

Alucita,  L. 
Alucita  thoma,  Z. 

Leioptilus  thonuB,  Z.  Hor.  Soc.  Ent  Boss.  xiii.  pp.  480-1,  pi.  vi. 
fig.  170  (1877). 
Imago,  December  (Z,). 
West  Indies— St.  Thomas  (Z.). 

Alucita  b  as  a  lis,  Mschl. 

Oedemaiophorus  basalis,  Mschl.  Ab.  Senck.  Nat.  Gres.xv.pp.  345-6, 
354  (1890). 
West  Indies — Portorico  (MseM.), 

Alucita  paleaceus,  Z. 

Leioptilus  paleaceus,  Z.  Ver.  z.-b.  Wien,  xxiii.  pp.  326-7 
(1873). 

Pterophorus  paleaceus,  Mschl.  Ab.  SencV  Nat.  Gc*-  xv.  pp.  346, 
354  (1890). 

United  SUtes.— Ohio  (Z.),  Texas  (Z.). 

West  Indies— Portorico  (Msehl.). 
Proc.  Zool.  Soc.— 1891.  No.  XXXIV.  34 
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AlUCITA  BIPUNCTATTJ8,  Mschl. 

Pterophorus  UpunctahiSj  Mschl.  Ab.  Senck.  Nat  Ges.  xv.  pp.  346, 
354  (1890). 

West  Indies — Portorico  (Mschl,). 

Alucita  participatxjs,  Mschl. 

Pterophorus   pariicipatuSy   Mschl.  Ab.   Senck.    Nat.    Ges.   xv. 
pp.  346,  354  (1890). 

West  Indies — Portorico  {Mschl,). 

Alucita  praxjstus,  Mscbl. 

Pterophorus  praeustus,  Mschl.  Ab.  Senck.  Nat.  Gks.  xv.  pp.  346, 
354  (1890). 

West  Indies — ^Portorico  (Mschl,), 

Pterophorus,  Greoffir. 
Ptbrophorxjs  agraphodactylus,  Wkr. 

Pterophorus  agraphodactylus^  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxx. 
p.  941  (1864). 

West  Indies — San  Domingo  (WJcr.), 

Pterophorus  aspilooactylus,  Wkr. 

Pterophorus  aspilodaetylus,  Wkr.   Cat.   Lp.   Ins.    B.  M.  xxx. 
pp.  941-42  (1864);  Btl.  P.  Z.  S.  1878,  p.  495. 
West  Indies — Jamaica  (Wkr.), 

Pterophorus,  sp.,  Mschl. 

Aeiptilia,  sp.,  Mschl.  Ab.  Senck.  Nat.  Ges.  xt.  p.  346  (1890). 

West  Indies — Portorico  (MscTU,), 

Omnbodinx, 
Ornbodes,  Latr. 
Orneodes  eudactyla,  F.  &  R. 

Alucita  eudactyla,  F.  &  R.  Eeise  Nov.,  Lp.  pi.  cxl.  fig.  62  (1875) ; 
Mschl.  Ab.  Senck.  Nat.  Ges.  xv.  pp.  346,  354  (1890). 
Colombia,  Brazil. 
West  Indies — Portorico  (Mschl,), 

ToRTRICIDiB. 

ToBTRIOIir^, 

Apinoglossa,  Mschl.  &  Saalm. 
Apinoglossa  comburana,  Mschl. 

Apinoglossa  comburana^  Mschl.  Ab.  Senck.  Nat.  Ges.  XT.pp.331, 
354  (1890). 

West  Indies — Portorico  (Mschl,). 
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Cacqbcia,  Hb. 
Caccbcia  jamaicana,  Wkr. 

Teraajamaicana,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxviii.  p.  291  (1863). 
West  Indies — Jamaica  (Wkr.). 

This  species  was  wrongly  included  in  Teras  by  Walker  ;  it  should 
be  transferred  to  Caccecia,  with  which  it  agrees  in  structure. 

TORTRIX,  L. 
TORTRIX  ?  EFFOETANA,  Mschl. 

Tortrix  effoetana,  Mschl.  Ah.  Senck.  Nat.  Ges.  xy.  pp.  330,  354 
(1890). 
West  Indies — Portorico  (Mschl.). 

ToRTRIX?  INSI6NITANA,  Mschl. 

Tartrix  insiffnitana,  Mschl.  Ab.  Senck.  Nat.  Ges.  xv.  pp.  330-31, 
354  (1890). 

West  Indies — Portorico  (Mschl,), 

These  two  species  being  described  from  females,  it  is  impossible 
to  say  whether  they  are  rightly  referred  to  the  genus  Tortrix. 

Ptycbamorbia,  gen.  n. 
(irrvissa  fold ;  Amorbia,  nom.  gen.) 
Type,    cJ  $    Tortrix  exustana,   Z.   (Colombia).      (Plate    XLI. 
fig.  1,  a-/.) 

(exustana,  Z.,  $  :=eolubrana,  Z.,  (S .) 

Antenfue  biciliate  in  the  c^ ,  each  ciliation  formed  of  a  group  of 
several  hairs,  and  with  the  first  14  and  the  basal  joint  thickened 
with  a  mat  of  scales  above,  somewhat  lengthened  at  its  abrupt  ter- 
mination;   $  simple. 

Pa(pt  conical,  densely  clothed,  apical  joint  moderate ;  projecting 
more  than  the  length  of  the  head  beyond  it  in  the  d »  twice  the 
length  of  the  head  in  the  $ . 

uead  moderately  smooth ;  frontal  scales  projecting  over  the  base 
of  the  palpi. 

Thorax  smooth. 

Fore  wings  elongate,  quadrate ;  costal  margin  arched  before  the 
middle,  c^  with  a  strong  costal  fold  at  the  base ;  apex  rectangular^ 
apical  margin  slightly  indented  below  the  apex;  dorsal  margin 
shghtly  convex.  NeuroHoni  $  12  yeins;  7  and  8  with  a  long 
common  stem,  enclosing  the  apex :  (^  1 1  veins  (7  and  8  coincident). 

Hind  wings  with  the  costal  margin  excavate  before  the  apex  in 
both  sexes ;  apex  rounded ;  apical  and  dorsal  margins  almost  con- 
tinuous, abdominal  angle  slightly  dilated  ;  $  with  long  hairs  above 
at  the  base.  Neuraiion :  8  veins ;  3  and  4  from  a  point,  5  bent  over 
to  near  base  of  4. 

Legs  moderately  clothed. 

34* 
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This  genus  partakes  of  the  characters  of  Amorbia,  Clem.,  and 
Platynota^  Clem.^  resembling  the  first  in  the  different  neuration  of 
the  male  and  female,  and  the  latter  in  the  presence  of  a  costal  fold 
in  the  male.  It  is  also  allied  to  Cerorrkineta^  Z.,  which  agrees  with 
Platynota  in  neuration,  but  differs  in  the  structure  of  the  antenne 
and  in  the  shape  of  the  fold. 

Zeller's  type  of  Tortrix  (CEnecira)  exuitana  (  $  )  is  before  me, 
and  it  is  unquestionably  the  female  oi  Tortrix  colubrana^  Z.,  of  which 
the  type  ( d )  is  also  in  my  collection.  Both  specimens  are  from 
Colombia.  The  differences  in  the  neuration  apparently  misled  Zeller 
in  supposing  them  to  be  distinct,  and  caused  him  to  refer  them  to 
different  genera. 

Ptychamorbia  catenana,  sp.  n. 

Antenn<B  (  $  )  with  the  basal  joint  somewhat  enlarged,  simple ; 
dark  reddish  brown. 

Palpi  projecting  more  than  the  length  of  the  head  beyond  it ; 
second  joint  smooth,  somewhat  thickly  clothed  above ;  apical  joint 
moderate,  exposed ;  reddish  brown. 

Head  and  thorax  reddish  brown. 

Fore  wings  (  $  )  much  arched  at  the  base,  straight  beyond,  apex 
somewhat  produced ;  apical  margin  indented,  not  oblique ;  anal  angle 
rounded.  Neuration :  12  veins,  7  and  8  from  a  long  common  stem, 
enclosing  the  apex.  Tawny  reddish-brown  with  a  very  ill-defined 
basal  patch,  wider  on  the  dorsal  than  on  the  costal  margin ;  an  ill- 
defined  fasciaform  shade  commencing  at  one  third  from  the  base  on 
the  costal  margin  runs  obliquely  outwards  to  the  middle  of  the  wiog, 
thence  depressed  to  the  dorsal  margin  scarcely  beyond  the  middle ;  on 
this  fascia  are  some  obscure  grey  metallic  spots ;  the  apical  portion  of 
the  wing  is  of  the  same  darker  shade  as  the  fascia  and  contains  two 
curved  lines  of  grey  metallic  spots,  the  first  running  parallel  with  the 
central  fascia  from  beyond  the  middle  of  the  costa  to  the  anal  angle, 
the  second  again  parallel  beyond  it ;  the  space  between  the^e  and 
the  apex  is  also  studded  with  similar  spots ;  cilia  pale  oehreoui, 
with  a  tawy-brown  line  along  their  base.  Undersiae  unicoloroos 
shining  brownish  ochreous. 

Hind  wings  much  excised  on  the  costal  margin  before  the  apex* 
Neuration :  8  veins,  3  and  4  from  a  point,  5  bent  over  and  nearly 
touching  the  base  of  4.  Brownish  ochreous,  the  apex  shaded  wUh 
fuscous  scales ;  cilia  shining  pale  ochreous,  with  a  browpish  shade 
along  their  base.     Underside  unicolorous  sinning  brownish  ochreeus. 

Abdomen  ochreous. 

Legs  ochreous ;  hind  tarsal  joints  shaded  with  fuscous, 

Exp.  al.  20-28  millim. 

Hab.  West  Indies — St.  Vincent  (windward  side,  2  apecimeDS, 
Smith). 

Brazil — ^Espiritu  Santo  (Schmidt). 

lype,  ?. 

I  have  little  doubt  that  the  male  of  this  species  will  be  found  to 
possess  but  1 1  veins  in  the  fore  wings,  as  in  T.  coiubrana,  Z.    This 
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difference  in  the  neuration  of  the  male  and  female  has  hitherto  been 
regarded  as  characteristic  of  Amorbia^  Clem.,  which«  however^  has  no 
costal  fold  in  the  male. 

Platynota^  Clem. 

Platynota  roctrana^  Wkr. 

Tera$  rastrana,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxviii.  p.  290  (1863). 

^Teroi  reUiiutana,  Wkr.  Cat.  Lp.  Ins.  B.  M.  zxyiiL  p.  292 
(1863). 

=7Vra#  conneccana^  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxviii.  p.  293 
(1863). 

Platynota  rostrana,  Wlsm.  111.  Typ.  Lp.  Het.  B.  M.  i^.  5-6, 
pi.  Ixii.  fig.  1  (1879) ;  Fern.  Tr.  Am.  Ent.  Soc.  x.  no.  114,  p.  22 
(1882). 

Larva.  Leaves  of  orange.     (U.  S.,  Fern,) 

United  States— Florida  (Fern.). 

S.  America — ^Venezuela  (fFkr.),  Brazil  (Ega,  Wkr.). 

West  Indies — San  Domingo  {WTcr.\  St.  Vincent  (Kingstown  and 
windward  side,  2  specimens.  Smith). 

These  two  specimens  are  in  poor  condition  and  the  dark  markings 
are  not  distinctly  outlined  by  lines  of  semi-raised  scales  as  in  the 
type.  They  are  abo  somewhat  smaller ;  but  on  the  strength  of  such 
material  I  cannot  regard  them  as  anything  more  than  a  local  form. 

PukTYNOTA  REPANDANA,  Wkr. 

Teras  repandana,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxviii.  p.  292  (1863). 
West  Indies — San  Domingo  (  Wkr.) 

The  t^pe  of  this  species  is  erroneously  recorded  by  Walker  as  a 
female,  it  is  a  male. 

Ceratorrhineta. 

{CsBOBRmifETA,  Z.) 

Type,  6  $  Cerorrhineta  caUdana,  Z.  (Cuba).  (Plate  XU. 
fig.  2,  a-e.) 

Antenna,  cf  >  scaled  and  flattened  beyond  the  basal  joint,  giving  a 
bulged  appearance,  beyond  which  they  are  merely  pubescent ;  $ 
simple. 

Palpi^  S ,  thickly  clothed  ;  long,  curved  downwards,  apical  joint 
short :  $  very  long  (longer  than  in  the  S  ),  much  curved  down- 
wards, closely  clothed  throughout. 

Head  thickly  clothed,  with  a  slight  projecting  tuft. 

Thorax  smooth. 

Fore  winffs,  ($ ,  elongate,  oblong ;  with  a  straight  costal  fold  ex- 
tending nearly  to  the  apex :  $  with  the  costal  margin  arched, 
especially  towards  the  base :  apical  margin  not  oblique ;  with  raised 
sodes,  as  in  Platynota,  but  these  are  not  abundant.  Neuration 
( (^  &  $  ):  12  veins,  7  and  8  from  a  common  stem,  the  fork  enclosing 
the  apex. 
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Hind  wings  (  d  &  $  )  with  the  costal  margin  not  excised.  Neura- 
Hon  :  8  veins,  3  and  4  from  a  point,  5  slightly  bent  towards  origin  of 
3  and  4,  6  and  7  approximate  at  origin. 

Legs  moderate,  smooth. 

Ceratorrhineta  calidana,  Z. 

Cerorrhineta  calidana^  Z.,  Hor.  Soc.  Ent.  Boss.  xiii.  pp.  116-7 
(1877). 

West  Indies^Cuba  (Z.). 

I  am  indebted  to  Dr.  Staudinger  for  the  opportunity  of  examining 
the  types  of  this  sp^es. 

CoNCEYLZDIjrJB^ 
CONCHYLIS,  Tr. 
CONCHYUS  LACTBIPALPIS,  Sp.  n. 

Antenna  luteons. 

Palpi  short,  widened  at  the  apex  of  the  second  joint  with  short 
appressed  scales ;  apical  joint  short,  distinct ;  cream-white. 

Head  creamy-white. 

Thorax  ferruginous,  tending  to  pale  ochreous  posteriorly. 

Fore  wings  mottled  with  dark  chestnut-brown  and  bright  ferru- 
ginous, the  intermediate  spaces  whitish  ochreous,  apex  and  cilia 
whitish  ochreous ;  basal  patch  rich  ferruginous,  somewhat  anga- 
lated  at  its  outer  edge  beyond  the  fold  ;  a  patch  of  dark  chestnut- 
brown  adjacent  to  it  crosses  the  fold  and  extends,  more  or  less 
interruptedly  along  the  dorsal  margin  and  fold  to  the  lower  angle 
of  the  cell ;  a  rich  ferruginous  costal  patch  about  the  middle  tapers 
obliquely  outwards,  and  is  separated  from  the  other  patches  of 
chestnut  scales  beneath  it  by  a  rather  shining  leaden-grey  streak ; 
a  rich  ferruginous  band  crosses  the  wing  obliquely  before  the  apex, 
its  inner  edge  nearly  straight,  its  outer  edge  slightly  angulated 
below  its  middle,  this  band  commences  on  the  costal  margin  at 
about  one  fifth  from  the  apex,  its  lower  edge  reaching  to  about  the 
middle  of  the  apical  margin  ;  the  space  preceding  it  is  mottled  with 
rich  ferruginous  interspersed  with  leaden-grey  scales  on  a  cream- 
white  ground ;  apex  and  cilia  whitish  ochreous. 

Hind  wings  grey,  with  cilia  of  the  same  colour. 

Abdomen  grey ;  underside  shining  creamy-white. 

Legs  cream-white. 

Exp.  ah  8-10  millim. 

Hab,  West  Indies — St.  Vincent  (windward  side,  3  specimens; 
Smith). 

Type,  cJ. 

CoNCHYLIS  PROLECTANA,  Mschl. 

Cochglis  prolectana,  Mschl.  Ab.  Senck.  Nat.  Ges.  xy.  pp.  332, 
354  (1890). 

West  Indies — Portorico  (MschL). 
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COKCHTLIS  TSCTONICA,  Mschl. 

Codkflis  teeUmiea^  MschL  Ab.  Senck.  Nat.  6«s.  xt.  pp.  332-^, 
3S4  (1890). 
West  Indies— Portorico  {MtekL). 

CoKCHTus  YicnriTANA,  MsehL 

Coe^liff  mthtUama^  Mschl.  Ab.  Senck.  Nst.  Ges.  xr.  pp.  333, 
354(1^0). 
West  Indies— Portoiioo  {M9M.). 

COKCHTIJS  BUMTBANA,  Bobs. 

drn^Ks  Umteama,  Bobs.  Tr.  Am.  Ent.  Soc.  ii.  p.  288,  pi.  ivL 
%.  86  (1869)  ;  Fern.  Tr.  Am.  But.  Soc.  z.  no.  144,  p.  26  (1882). 

United  States— Pamsylyania  {Bobs.). 

West  Indies — St.  Vincent  (1  specimen,  Smth). 

A  single  spedmen,  probably  referable  to  this  species,  is  not  in 
saffidentlj  good  condition  to  be  determined  with  certainty.  The 
type  has  a  slightly  rosy  tint,  which  is  apparently  wanting  in  this 
spedmen  (perhaps  owing  to  its  condition),  but  I  should  certainly 
regard  it  as  a  small  variety  of  the  same  species. 

CoNCHTLis,  sp.  ?  (near  anffulatama,  Robs.). 
West  Indies — St.  Vincent  (windward  side,  1  specimen,  Smiih), 
Aootlier  species  of  this  geous,  somewhat  smaller  than  angulatanOj 
Robs.  [Tr.  Am.  Ent.  Soc.  ii.  p.  286,  pL  liiL  fig.  81  (1869)],  from 
the  United  States,  but  presenting  the  same  general  character  of 
markings,  is  also  not  in  condition  to  be  usefully  described. 

CONCHTLIS,  sp.  ? 

West  Indies — St.  Vincent  (windward  side,  1  spedmen,  Smiik). 
This  specimen  is  in  too  poor  condition  to  be  determined. 

ORAPSOUTSnfJB, 

Bactra,  Stph. 

BaCTRA  UkKCEOLANA,  Hb. 

Tortrup  Janceoiana,  Hb.  Tortr.  fig.  80  (1800). 

Aphelia  lanceolama,  Stgr.  &  Wk.  Cat.  Lp.  Eur.  (ii.)  no.  1006, 
p.  251  (1871). 

Bai^ra  limceolana.  Fern.  Tr.  Am.  Ent.  Soc.  x.  no.  163,  pp.  28-9 
(1882). 

Europe,  Africa,  Asia,  Australia,  New  Zealand,  United  Sutes. 

West  Indies — St.  Vincent  (windward  side,  4  specimens,  SauiA). 

Episimts,  gen.  n. 
(lvcav/ios= somewhat  short-nosed.) 
Type,  e  Carpocapsa  tnauferrama^  Wkr.  (Brasfl).     (Plate  XLI. 
fig.  3.  «,  b,) 

JmietauB  with  the  basal  joint  ali^tly  enlarged,  Tery  slightly 
cihate,  scarcely  more  than  half  as  long  as  the  fore  wings. 
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Palpi  short,  moderately  clothed ;  apical  joint  exposed^  scarcely 
projecting  heyond  the  face. 

Head  very  unde,  flattened  to  the  thorax,  the  face  hetween  the 
eyes  much  flattenec^  moderately  rough-scaled  aboye. 

Thorax  smooth. 

Fore  wings  elongate,  costal  margin  almost  straight,  ^  without  a 
costal  fold,  apical  margin  Tery  slightly  concave,  anal  angle  rounded. 
Neuration :  12  veins,  all  separate ;  3  much  bent  up  towards  4  on  the 
outer  margin. 

Hind  wings  rather  triangular,  apex  somewhat  acute,  dorsal  mar- 
gin slightly  and  eveuly  rounded.  Neuration :  8  veins ;  3  and  4  from 
a  point,  5  bent  over  towards  origin  of  4. 

Apparently  allied  to  CacochariSy  Wlsm.,  but  without  a  thoracic 
tuft.  Veins  3  and  4  of  the  hind  wings  are  as  in  the  group  of 
genera  allied  to  Penthina^  Tr.,  but  the  neuration  of  the  fore  wings 
approaches  more  nearly  that  of  the  Padisca  group. 

Episimus  transferrana,  Wkr. 

Carpocapsa  transferrana,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxviii.  p.  398 
(1863). 

South  America — Brazil  (Ega,  Wkr.). 

Var.  viNOENTANA  (an  sp.  n.  ?). 

West  Indies — St.  Vincent  (1  specimen,  Smith). 

With  a  single  specimen  before  me,  in  very  poor  condition,  I 
should  not  venture  to  describe  it  as  a  dbtinct  species.  It  is  ob- 
viously very  similar  to  Walker's  type  from  Ega ;  the  chalybeons 
black  top  of  the  head  is  a  strong  distinguishing  character,  and  the 
markings  on  the  wings  are  approximately  in  the  same  position. 
Walker  describes  the  darker  shades  as  the  ground-colour  of  the 
wing,  whereas  the  paler  colouring  actually  predominates  (more  so  in 
this  variety  than  in  the  type)  ;  moreover  they  have  scarcely  a  trace 
of  fawn-colour,  and  would  be  more  accurately  described  as  creamy- 
white.  The  slender  leaden  cross-streaks  which  occur  in  the  type 
are  wanting  in  this  specimen,  but  the  transverse  linear  arrangement 
of  the  scales  is  precisely  the  same,  and  if  some  of  the  grey  streaklets 
which  compose  the  medio-costal  patch  were  prolonged  in  the  direc- 
tion of  the  dorsal  margin  they  would  exactly  correspond  to  these 
lines,  which  Walker  omits  to  mention  in  his  description.  I  cannot 
venture  to  regard  this  specimen  as  distinct  from  F.  transferrana,  but 
it  is  probably  a  local  variety, 

Fxp.  al.  14  millim. 

Type,  d. 

Episimus  augmentana,  Z. 

Grapholitha  (Hedya)  augmentana,  Z.  Hor.  Soc.  Ent.  Ross.  xiii. 
pp.  162-3  (1877). 

West  Indies— Cuba  (Z.). 

I  am  indebted  to  Dr.  Staudinger  for  the  opportunity  of  examining 
the  type  of  thb  epmes. 
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C  ACOCHARis,  gen.  n. 
(icair(^apcs = ill-omened. ) 

Type,  d  $  CaeocTiaris  albimaeula,  Wlsro.  (Plate  XLI.  fig.  4, 
0,  *.) 

AntenntB  not  more  than  half  the  length  of  the  fore  wings,  simple 
in  both  sexes. 

Pi^pt  placed  rather  wide  apart>  short,  projecting  bnt  little  heyond 
the  head;  second  joint  somewhat  dilated  at  the  apex  above  and 
beneath ;  apical  joint  short,  distinct. 

ffead  moderately  crested  above. 

Thorax  with  a  strong  erect  crest  posteriorly. 

Fore  wings  rather  ovate,  costal  margin  slightly  arched,  S  without 
a  costal  fold,  apex  obtase,  apical  margin  not  indented  nor  oblique, 
anal  angle  rounded.  Neuration  :  12  veins,  all  separate ;  3  bent  up 
towards  4  on  the  apical  margin  ;  6  slightly  bent  down  towards  5. 

Hind  wings  trapezoidal,  apex  rounded,  somewhat  bulged  between 
the  apical  and  dorsal  margins.  Neuration  :  8  veins ;  3  straight,  4 
from  the  same  point  as  3,  bent  upwards  towards  5  on  its  basal  half; 
5  closely  approximate  to  4  at  the  base. 

Legs  with  the  hind  tibiae  stout,  somewhat  clothed. 

This  genus  is  intermediate  between  Padisca,  Tr.,  and  Penthina, 
Tr.,  approaching  the  latter  in  the  possession  of  a  thoracic  tuft  and 
in  having  veins  3  and  4  of  the  hind  wings  from  a  point ;  in  all 
other  respects  it  belongs  to  the  group  of  Padisca^  but  is  without  a 
costal  fold. 

Gacocharis  albimacula,  sp.  n. 

Antenna  and  paljpi  reddish  brown. 

Bead  reddish  brown. 

Thorax  reddish  brown,  with  a  conspicuous  bright  chestnut  tuft 
posteriorly,  preceded  and  followed  by  some  whitish  scales. 

Fore  wings  rich  chestnut-brown,  with  a  conspicuous  white  costal 
patch  about  the  middle  of  the  wing,  containing  two  or  three  minute 
black  streaklets  on  the  extreme  costal  margin ;  mottled  with  fuscous 
and  purplish-grey  patches ;  the  white  costal  patch  is  preceded  and 
followed  by  a  fuscous  tinge ;  a  brownish  patch  lies  on  the  outer  half 
of  the  fold,  and  a  blackish  patch  of  somewhat  raised  scales  near  the 
base  of  the  dorsal  margin  is  surrounded  by  purplish  grey ;  about 
the  outer  end  of  the  brown  patch  is  another  space  of  purplish  grey, 
and  between  this  and  the  apical  margin  another  transverse  patch  of 
the  same  colour,  somewhat  paler ;  one  or  two  very  faint  pale  oblique 
streaklets,  from  the  costs  before  the  apex,  are  joined  to  a  slender 
pale  line  along  the  margin  at  the  base  of  the  cilia,  which,  however, 
does  not  reach  the  anal  angle ;  cilia  brown,  tipped  with  fuscous. 

Bind  wings  fuscous,  with  an  iridescent  tinge ;  cilia  fuscous. 

Abdomen  fuscous. 

Legs  pale  greyish  cinereous;  hind  tarsal  joints  spotted  with 
fuscous. 

JSrp.  al.  14  millim. 
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Hah,  West  Indies — St.  Vincent  (1  specimen^  Smith). 
Type.  $ .  •  .  ^ 

Having  only  a  single  $  of  this  species  from  St.  Vincent  I  have 
used  a  S  from  Brazil  in  drawing  up  the  generic  description. 

PhoxopteriS)  Tt. 

FhOXOPTERIS  YIRIDIDOR8ANA,  Mschl. 

Phoxapteryx  virididorsana,  Mschl.  Ab.  Senck.  Nat.  Qes.  xy. 
pp.  334,  354  (1890). 

West  Indies — Portorico  (Mschl,), 

Grapholitha,  H.-S. 
Grapholitha  livens,  sp.  n. 

IHead  missing.] 

Thoras  slaty  grey. 

Fore  wings  deep  brownish  fuscous,  mottled  with  curred  bands  and 
spots  of  slaty-grey ;  the  basal  half  of  the  wing  is  entirely  occupied 
by  transverse  bands  of  this  colour,  separated  from  each  other  by 
slender  lines  of  the  dark  ground-colour,  of  which  one  is  longitudinal 
from  the  base,  reaching  but  a  short  way  into  the  wing ;  one  above 
it,  also  short,  is  oblique  from  the  costa ;  and  one  below  it  from  the 
dorsal  margin,  somewhat  wider,  pointed  obliquely  outwards;  the 
outer  edge  of  the  mottled  basal  patch  is  curved  outwardly,  reaching 
much  farther  along  the  dorsal  than  on  the  costal  margin,  where  it 
does  not  attain  to  the  middle  of  the  vnng  ;  about  the  middle  of  the 
wing  is  an  outwardly  oblique  costal  streak  of  slaty-grey,  curved  at 
its  lower  end  and  more  or  less  blended  with  a  shorter  streak  beyond 
it ;  between  this  pair  of  streaks  and  the  apex  of  the  vring  are  three 
other  similar  streaks,  the  first  running  obliquely  outwards  from  the 
costa  to  the  upper  third  of  the  apical  margin,  where  it  meets  a 
shorter  and  less  oblique  subapical  streak ;  between  these  two  is  a 
third  very  short  streaklet  on  the  extreme  costal  margin ;  all  these 
five  streaks  are  touched  with  whitish  scales,  and  some  are  also 
visible  ou  the  extreme  costal  edge  of  the  basal  patch ;  above  the 
anal  angle  is  an  irregular,  somewhat  ocelloid,  spot  formed  of  two 
curved  slaty-grey  streaks ;  throughout  the  wings  these  slaty-grey 
bands  are  somewhat  shining  in  contrast  with  the  dull  ground-colour ; 
cilia  dark  slaty-grey.  Underside  unicolorous  brownish  fuscous,  with 
five  small  whitish  costal  spots. 

Hind  wings  brown ;  cilia  pale  grey. 

Abdomen  brownish. 

Legs  pale  greyish  ;  hind  tarsal  joints  spotted  alternately  with 
greyish  white  and  fuscous. 

Exp,  al,  12  millim. 

Hah,  West  Indies — St.  Vincent  (1  specimen.  Smith), 

Type,  ?. 

This  specimen  has  unfortunately  lost  its  head ;  there  can  be  no 
doubt  as  to  the  genus  in  which  it  should  be  placed,  but  in  markings 
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it  18  very  distinct  from  anything  with  which  I  am  acquainted.     The 
pattern^  although  difficult  to  describe,  is  fairly  well-defined. 

Grapholitha  7  EXCiTANA,  Mschl. 

Grapholitka  excitana,  Mschl.  Ab.  Senck.  Nat.  Oes.  xt.  pp.  333--4, 
354  (ia90). 
West  Indies — Portorlco  (MscM.). 

COFTOLOBfA,  Ld. 
COFTOLOMA  ?    FI6URANA,  Z. 

Grapholitha  (OoptoIomaJ)Jlguranaf  Z.  Hor.  Soc.  Ent.  Boss.  xiii. 
pp.  163-5,  pi.  ii.  fig.  55  (1877). 
Imago,  17  December  (Z.). 
West  Indies— St.  Thomas  (Z.). 

COPTOLOMA  T   ALBICAPITANA,  Sp.  U. 

Antetma  fuscous. 

Head  and  palpi  white. 

Thorax  fuscous. 

Fore  wing8  brownish  fuscous,  blending  to  ferruginous  brown, 
about  the  apex  much  streaked  and  dotted  with  cream-white  and 
steel-blue  lines  and  spots ;  a  steel-blue  spot  at  the  base  of  the  costal 
margin  is  followed  before  the  Twiddle  by  an  oblique  short  costal 
streak  of  the  same  colour,  and  this  is  also  followed,  beyond  the 
middle,  by  a  more  slender  similar  streak,  bulging  outwardly,  dilated 
and  deflected  towards  the  anal  angle ;  near  the  dorsal  margin,  at 
one  third  from  the  base,  is  a  cream-white  spot,  from  above  which  a 
slender  cream-white  line,  shaped  like  a  horseshoe,  is  bowed  out- 
wards, and  returns  to  a  smaller  cream- white  spot  above  the  fold, 
endosmg  the  outer  end  of  a  short  longitudinal  steel-blue  streak ; 
above  the  middle  of  the  dorsal  margin  is  a  small  steel-blue  spot 
followed  by  another  slightly  above  and  beyond  it,  which  is  separated 
from  a  third  elongate  spot  above  the  middle  of  the  wing  by  a  slender 
cream-white  line;  the  two  lower  of  these  spots  are  enclosed  by 
slender  waved  cream-white  lines,  at  a  little  distance  from  them  but 
following  their  outline ;  these  lines  do  not  reach  the  dorsal  margin 
nor  do  they  meet  between  the  spots ;  on  the  chestnut-brovm  apical 
portion  of  the  wing  are  two  or  three  cream-white  costal  spots  or 
streaks,  the  outer  one  being  the  longest,  and  having  some  steel-blue 
scales  at  its  lower  end ;  between  these  spots  and  around  the  apex 
the  extreme  margin  of  the  wing  is  fuscous  ;  cilia  blue-grey.  Under- 
side unicolorous  greyish  fuscous,  with  three  costo-apical  white  spots 
or  streaks. 

Hind  wings  brownish  fuscous,  darker  towards  the  apex;  cilia 
greyish. 

Abdomen  Aiscous ;  underside  cream-whitish. 

Legs  greyish  fuscous ;  spurs  paler. 

Exp.  a/.  10  millim. 
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Hab.  West  Indies — St.  Vincent  (windward  side,  1  specimen, 
Smith). 

Type,  2' 

Having  only  a  $  I  am  nnable  to  be  quite  certain  that  this  species 
is  righUj  referred  to  Coptolotna^  Ld. 

PjBDISCA,  Tr. 

PiBDiscA  LON6IPALPAKA9  MschL 

Ghrapholitha  {PadUca,  Ld.)  lonffipdlpana,  Mschl.  Ab.  Senck. 
Nat.  Ges.  xv.  pp.  333,  354  (1890). 
West  Indies — Portorico  {MtehL). 

Crocidosema,  Z. 
Crocidosema  plebeiaka,  Z. 

Crocidosema  plebeiana,  Z.  Is.  1847,  p.  721  ;  Stgr.  &  Wk.  Cat. 
Lp.  Eur.  (u.)  no.  1269,  p.  263  (1871). 

Europe,  Australia,  South  America  (Wlsm.), 

West  Indies — St.  Vincent  (Kingstown,  1  specimen;  windward 
side,  3  specimens,  Smith), 

This  genus  is  apparently  widely  distributed  in  South.  America,  as 
I  have  specimens  from  Brazil,  Peru,  and  the  Argentine  Republic. 

Strefsicrates,  Meyr. 

Strepsicrates,' Mejr.  Tr.  N.-Z.  Inst.  xx.  p.  73  (1887). 
e=§  Strepsiceros,  Meyr.  Proc.  Linn.  Soc.  N.  S.  W.  vL  pp.  678-9 
(1882). 

Strepsicrates  smithiana,  sp.  n. 

Antenna  cinereous. 

Palpi  cinereous,  mottled  with  brownish  at  the  ends  of  the  joints 
externally,  hoary  on  their  inner  sides. 

Head  brownish  cinereous,  the  lower  half  of  the  face  hoary. 

Thorax  cinereous. 

Fore  wingM  dark  brownish,  pale  cinereous  along  the  dorsal  margin 
beneath  the  fold ;  in  the  c^  the  costal  fold  is  dark  brown  with  a 
pale  costal  patch  at  its  outer  end,  there  is  also  a  tuft  of  raised  scales 
below  the  middle  of  the  fold,  and  tufts  of  similar  darker  scales  near 
the  base  above  and  below  the  fold ;  in  the  $  the  tufts  of  raised 
scales  are  absent,  and  there  appears  to  be  some  slight  yariation  in 
the  mottling  of  the  wing-surlace,  the  dark  brown  ground-colour 
becoming  especially  concentrated  along  the  middle  and  above  the 
outer  end  of  the  fold ;  the  apical  portion  of  the  costa  is  much 
mottled  with  pale  cinereous,  which  is  diffused  across  the  wing 
obliquely  backwards  towards  the  outer  end  of  the  fold ;  some  pale 
cinereous  scales  about  the  anal  angle ;  cilia  brownish,  tending  to 
pale  cinereous  at  the  anal  angle. 

Hind  wingM   semitransparent,  blue-grey,  obscured   with   brown 
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along  the  yeins  and  margin,  especially  towards  the  ahdominal 
margin ;  cilia  cinereous,  with  a  pale  line  along  their  base. 

Abdomen  brownish  cinereous. 

Leg$  pale  cinereous  ;  hind  tarsal  joints  faintly  speckled. 

Ej^.  td.  13-14  millim. 

-fioi.  West  Indies— St.  Vincent  (windward  side,  3  specimens, 
Smiih)  ;  Dominica  (one  specimen  given  me  by  Mr.  H.  Druce). 

Type,  <J  ? . 

This  species  agrees  in  structure  with  ejectana,  Wkr.,  an  Australian 
species.  I  may  remark  that  veins  6  and  7  of  the  hind  wings, 
although  perhaps  not  actually  from  a  common  stem,  have  so  much 
the  appearance  of  being  so  that  a  mistake  might  easily  arise.  They 
are  almost  anastomosed  along  their  basal  half,  having  the  appearance 
of  a  double  vein  grooved  along  its  under  surface  rather  than  of  two 
separate  veins.  I  find  the  same  structure  prevailing  in  the  Austra- 
lian species. 

Heligmocera,  gen.  n. 
(^\iy/i($ss=a  sinuosity ;  K^pas=a  horn.) 

Type,  cf  Heligmocera  calvifrons,  sp.  nov.    (Plate  XLI.  fig.  5,  a-d.) 

AntentuB  {S)  stout,  strongly  pubescent  beneath;  basal  joint 
thickened,  beyond  which  is  a  strong  sinuosity  on  the  upper  side, 
extending  over  several  joints. 

Palpi  not  thickly  clothed,  with  the  basal  joint  unusually  long, 
slightly  upturned ;  second  joint  long,  projecting  forward ;  apical 
joint  fully  half  the  length  of  the  second,  slightly  depressed. 

HausteUum  very  short. 

Head  clothed  above ;  face  flattened,  almost  excavate  between  the 
eyes,  and  sloping  back  to  the  base  of  the  antennee. 

Thorax  not  tufted. 

Fore  wings  elongate,  costa  slightly  arched,  iS  with  a  strong  costal 
fold  containing  a  thick  mat  of  hairs ;  apical  margin  oblique,  slightly 
concave,  apex  sHghtly  produced,  anal  angle  rounded.  Neuration : 
12  veins  ;  3  and  4  closely  approximate  throughout,  curved  upwards 
nearly  to  middle  of  apical  margin ;  5  straight,  arising  very  near  4, 
about  the  lower  angle  of  cell  and  ending  on  the  middle  of  the  apical 
margin  in  dose  proximity  to  4 ;  6  bent  down  towards  5  on  margin ; 
7  and  8  from  a  common  stem,  7  bent  down  towards  6,  8  to  costal 
margin  above  apex ;  9  arising  from  upper  angle  of  cell  close  to 
origm  of  7  +  8. 

Hind  wings  broader  than  the  fore  wings,  with  a  broadly  lanceolate 
apex,  abdominal  angle  strongly  developed  and  heavily  fringed,  espe- 
cially at  the  base.  Neuration :  8  veins ;  3  and  4  from  a  long  common 
stem ;  5  bent  over  to  origin  of  3+4 ;  6  and  7  from  a  common 
stem. 

Legs  I  hind  ikhm  densely  clothed  with  projecting  scales  above  the 
ipim. 
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Heligmocera  CALVIFRONS,  8p.  D. 

Antenna  cinereous. 

Palpi  cinereous. 

Head  cinereous  above ;  face  whirisli, 

norax  cinereous. 

Fore  wing9{S)  with  a  broad  costal  fold  ;  dnereotiSj  mottleil  with 
brownish ;  with  an  iU-defined  greenish  basal  patchy  mottled  with 
brownish,  extending  along  the  dorsal  margin  to  nearly  one  third  the 
wing-length,  where  is  a  patch  of  deep  brownish  fusouus  scales  \ 
beyond  it  is  a  broad  ill-defined  pale  space ;  the  aptca!  h^lf  of  the 
wing  mottled  with  greenish  and  browniah  fuscons ;  a  chestnut - 
brown  spot  immediately  before  the  anal  angle ;  the  costRl  margin 
very  pale  cinereous,  almost  whitish,  with  a  series  of  oblong  brownish 
fuscous  streaks  alternately  short  and  long,  the  long  ones  terminated 
by  a  few  chestnut-brown  scales ;  there  are  some  shining  greenish- 
grey  metallic  scales  about  the  ocelloid  spot  which  is  separated  from 
the  apex  by  a  curved  brownish  fuscous  line  occufiyin^  the  middle 
of  the  apical  margin,  and  recurved  in  the  direction  of  the  upper 
angle  of  the  cell,  where  it  nearly  joins  the  middle  costal  streak,  the 
extreme  apex  brownish  fiiscous ;  cilia  pale  cinereous  along  their 
base,  brownish  fuscous  beyond. 

Hind  vnngs  semitransparent,  iridescent,  hi  tie-grey,  matted  with 
brownish  cinereous  scales  about  the  abdo[ni[ial  margin,  and  with  a 
strong  fringe  of  subochreous  matted  scales  from  the  base  near  the 
abdominal  margin;  cilia  greyish  fuscous^  with  a  pale  line  aloag 
their  base. 

Abdomen  brownish  fuscous  mottled  with  pale  cinereous,  anal  tuft 
paler.     Underside  pale  cinereous. 

Hind  legs  brownish  fuscous  mottled  with  pale  cinereous,  tarsal 
joints  also  spotted  with  pale  cinereous  or  subochreous, 

Epp.  aL  13  millim. 

Hab.  West  Indies — St.  Vincent  (windward  aide,  2  ipeclmens, 
Smith). 

Type,  S' 

TlMEIDA. 

Tinea,  L. 

Tinea  plumella,  sp.  n. 

Antenn€e  with  the  basal  joint  slightly  hairy  ;  greyish,  with  indis- 
tinct paler  annulations. 

Maxillary  palpi  folded. 

Labial  palpi  mort,  projecting;  greyish. 

Head  hairy  above  and  in  front ;  dingy  grey. 

Tfiorax  pale  whitish  grey. 

Fore  wings  dingy  whitish,  sprinkled  with  brownish-grey  scales^ 
especially  on  the  basal  half;  a  brownish-grey  spot  at  the  base  of  the 
fold  ;  an  indistinct  transverse  fasciaforni  baud  of  ecattered  brownish- 
grey  scales  about  the  middle  is  diffused  outu^ards  on  reaching  the 
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fold,  rererting  to  the  dorsal  margin ;  beyond  it  the  white  ground* 
ooloar  is  less  sprinkled  for  a  short  space,  but  the  apical  third  of  the 
wing  is  blotched  with  brownish-grej  spots,  more  or  less  connected 
by  intermediate  scattered  scales — one  central  at  the  end  of  the  cell ; 
two  costal,  the  first  immediately  above  the  central  one,  the  other 
beyond  it ;  one  apical  at  the  extreme  apex ;  two  less  conspicuous* 
dorsal  ones,  the  first  small,  immediately  below  the  central  spot,  the 
second  also  inconspicuous,  immediately  opposite  the  outer  costid  spot ; 
cilia  dingy  whitish,  with  some  brownish-grey  scales  running  through 
them  wherever  the  dark  spots  touch  the  margin. 

Hind  wwgs  pale  grey ;  cilia  whitish  grey. 

Abdofmen  very  pale  brownish  grey. 

Exp,  ah  6^  millim. 

Hob,  West  Indies — St.  Vincent  (1  specimen.  Smith). 

Type,  $. 

A.  small  but  sufficiently  distinct  species,  probably  approaching 
eumulatella,  Z.,  from  South  America,  but  having  a  whiter  ground- 
colour. 

TiNBA  sp. 

West  Indies — St.  Vincent  (I  specimen.  Smith). 

A  single  specimen  in  too  poor  condition  to  determine. 

Exp,  al.  6  milhm. 

Tinea  ?  sp.,  Btl. 

Timea  7  sp.,  fitl.  P.  Z.  S.  1878,  p.  495. 

West  Indies — Jamaica  {Bti.). 

Deiwboneubinjb,  subfam.  nov. 

Labial  palpi  strongly  developed,  folded. 
Fore  wings  with  veins  5,  7i  and  8  out  of  6. 

Denoroneura,  gen.  nov. 
(hivhpoy = a  tree ;  vevpoy = a  nerve.) 

l)fpe,  (S  Dendroneura  prastans,  Wlsm.     (Plate  XLI.  fig.  6,  a-a.) 

Antennae  nearly  as  long  as  the  fore  wings ;  basal  joint  flattened, 
scarcely  enlarged. 

Maxillary  palpi  well  developed,  folded. 

Labial  palpi  short,  depressed,  clothed  with  appressed  scales ;  apical 
jobt  scarcely  shorter  than  the  second,  flattened,  subovate. 

Haustellum  moderate. 

Head  much  flattened,  with  a  strong  brush  of  radiating  scales  from 
each  side  behind  the  eyes. 

Thorax  somewhat  flattened,  smooth. 

Fore  wings  long,  narrow,  acuminate,  costal  and  dorsal  margins 
nearly  straight,  anal  angle  obsolete ;  a  narrow  mat  of  scales  along  the 
costal  margin  beneath  gives  the  appearance  of  a  downward  fold. 

Neuration:  12  veins;  2  from  near  lower  angle  of  cell ;  3  from  angle 
of  cell ;  4  separate  from  3 ;  6  from  upper  angle  of  cell  to  apical 
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margin ;  7  and  8  one  after  another  out  of  6,  the  one  before,  the  other 
behind  the  origin  of  5,  7  to  costa;  9,  10,  and  11  separate  ;  a  small 
supplementary  cell  caused  by  the  continuation  of  6  to  between  10 
and  11. 

Hind  wings  narrow^  evenly  lanceolate,  acuminate  ;  with  very  long 
cilia  extending  to  the  base  of  the  costal  margin.  Neuration :  8  veins ; 
3  and  4  separate  ;  5  and  6  from  a  common  stem»  6  to  apex ;  7  parallel 
with  6. 

Abdomen  somewhat  flattened. 

Legs  with  the  hind  femora  much  flattened  and  somewhat  concave 
at  their  outer  sides ;  hind  tibiae  hairy. 

This  very  inconspicuous  and  ordinary-looking  Tineid  differs  entirely 
in  its  structural  characters  from  any  genus  or  subfamily  hitherto 
described  ;  the  neuration  is  very  peculiar,  somewhat  resembling  that 
of  (Ecocecis,  Gn.,  to  which,  however,  it  is  not  allied. 

A  single  female,  possessing  the  same  remarkable  neuration  which 
characterizes  this  genus,  differs  in  the  structure  of  the  palpi  and  in 
the  slightly  greater  expanse  and  breadth  of  the  wings.  Having  at 
first  regarded  it  as  a  separate  species,  I  am  now  strongly  convinced 
that  it  is  but  the  other  sex  of  Dendroneura  pr€estaM.  A  description, 
so  far  as  it  indicates  structural  differences,  is  appended  : — 

Labial  palpi  porrected,  scarcely  twice  the  length  of  the  head ; 
second  joint  with  a  projecting  brush  of  scales  below,  a  pecten  of  three 
or  four  separate  hairs  on  its  outer  side  near  the  apex ;  apical  joint 
smooth,  short,  scarcely  more  than  half  the  length  of  the  second 
joint,  not  recurved  nor  erect. 

Abdomen  laterally  compressed ;  ovipositor  extended,  long. 

If  any  reasonable  doubt  can  be  entertained  as  to  the  identity  of 
this  female  with  the  male  on  which  the  genus  is  founded,  it  must  be 
based  upon  the  difference  in  the  shape  of  the  head,  which  is  of  the 
ordinary  form,  not  flattened  or  fringed  at  the  side  in  the  manner  so 
remarkable  in  the  type. 

Dendroneura  pRiSSTANS,  sp.  n. 

Antenna  and  palpi  pale  greyish  ochreous. 

Head  pale  greyish  ochreous ;  face  shining  white. 

Thorax  dull  greyish  ochreous. 

Fore  wings  dull  greyish  ochreous,  with  a  narrow  transverse  line  of 
slightly  raised  brownish  fuscous  scales  before  the  apex,  at  the  upper 
end  of  which  is  a  minute  oblique  spot  of  similar  scales  turning  back- 
wards from  the  costal  margin ;  cilia  dull  greyish,  with  an  ochreous 
tinge. 

Hind  wings  pale  greyish,  with  a  slight  ochreous  tinge ;  cilia  greyish, 
tinged  with  ochreous  towards  their  apex. 

Abdomen  rather  shining,  ochreous. 

Legs  shining,  pale  cinereous ;  tarsal  joints  unspotted. 

Exp,  aL  S  12  millim.,  $  14  millim. 

Hab,  West  Indies — St.  Vincent  (windward  side,  2  specimens, 
Smith). 

Type,  cJ. 
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Setomobphinjb. 
Setomorfha,  Z. 
Setomorpha  rupicella,  Z. 

Setomorpha  rupicella,  Z.   Hand.  Kong.  Sveask.  Vet.-Ak.   1852, 
pp.  95-6. 
West  Indies — Cuba  (Havannah,  Z.). 

This  species,  having  been  described  by  Zeller  in  a  paper  entitled 
*'  Lepidoptera  Microptera  quee  J.  A.  Wahlberg  in  Gaffrornm  terra 
coUegit,"  is  not  unlikely  to  be  overlooked. 

Anaphobin^. 
Eulepiste,  Wlsm. 

Type,  Eulepiste  cressoni,  Wlsm.  (United  States). 

In  the  original  description  of  this  genus  (Tr.  Am.  Ent.Soc.  x.  p.  16U, 
1882),  which  was  not  corrected  in  my  revision  of  the  Anaphorinm 
(Tr.  Ent.  Soc.  Lond.  1887,  p.  142),  I  fear  that  I  must  have  mis- 
taken the  basal  joint  of  the  palpi  for  the  second  joint,  the  second 
joint  being  much  less  roughly  clothed  than  the  basd,  and  the  apical 
joint  is  almost  smooth.  The  proportionate  length  that  they  bear  to 
each  other  is  approximately  as  follows : — the  second  joint  is  rather 
longer  than  the  apical  joint,  and  the  basal  joint  is  about  equal  in 
length  to  the  second  ;  the  apical  joint  stands  for  its  whole  length  clear 
above  the  head,  but  it  is  not  recurved. 

Eulepiste  umbratifalpis,  sp.  n.     (Plate  XLI.  fig.  10.) 

Antenn<B  pale  fawn,  closely  barred  above  with  dark  umber-brown, 
basal  joint  dark  umber-brown  above. 

Palpi  very  dark  umber-brown. 

Head  pale  fawn  above,  speckled  with  dark  umber-brown. 

Thorax  pale  fawn,  shaded  anteriorly  and  around  the  margins  with 
dark  umber-brown  and  a  few  reddish-brown  scales. 

Fore  wings  pale  fawn,  thickly  spotted  and  shaded  with  dark  umber* 
brown,  with  some  reddish-brown  scales  intermixed,  the  markings  on 
the  costal  margin  somewhat  more  distinctly  separated  from  each  other 
than  are  those  on  the  wing-surface ;  the  most  conspicuous  and  darkest 
shading  is  above  the  anal  anele,  on  the  space  between  the  end  of 
the  cell,  and  on  the  lower  half  of  the  costal  margin ;  cilia  dark 
umber-brown,  mixed  with  pale  fawn  and  reddish  brown.  Underside 
shaded  with  dark  umber-brown,  a  pale  fawn  line  running  along  the 
base  of  the  cilia  and  around  the  apical  margin. 

Hind  wings  cinereous,  a  slightly  paler  line  running  along  the  base 
of  the  cilia.     Underside  cinereous. 

Abdomen  cinereous;  lateral  claspers  slender,  evenly  depressed 
posteriorly  ;  uncus  slender,  double,  the  points  closely  approximate. 

Hind  legs  dark  brownish ;  tarsal  joints  spotted  with  pale  fawn. 

Sxp.  at,  1 9  millim. 

Hab,  West  Indies— San  Domingo,  1884. 

Type^  (J  Mus.  Wlsm. 

I  have  a  single  specimen,  for  which  I  am  indebted  to  Dr.  Fernald* 
Proc.  Zool.  Soc— 1891,  No.  XXXV.  35 
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AcROLOPHU8>  Poey. 
AcROLOPHus  viTELLUs,  Pocj.    (Plate  XLI.  fig.  11.) 

Acrolophus  vitellut,  Poey,  Cent.  Lp.  Cuba,  pi.  (xx.)  (1833); 
Wlsm.  Tr.  Ent.  Soc.  Lood.  1887,  p.  148. 

West  Indies— Cuba  (Poey) ;  ?  Portorico  (Wlsm.). 

A  specimen  in  Dr.  Staudinger's  collection  from  Portorico  agrees 
with  Poey's  description  in  the  structure  of  the  palpi  and  antennae  as 
well  as  in  neuration  ;  the  fore  wings  have  the  usual  indication  of  a 
biangulate  line  along  the  neighbourhood  of  the  fold,  margined  with 
dark  shades  above  and  by  the  pale  ground-colour  below^  this  hne 
runs  slenderly  but  distinctly  to  the  base  ;  two  angular  dark  shades 
cross  the  fold,  the  outer  one  being  connected  on  the  left  wing  by 
two  lines  of  darker  scales  to  the  middle  of  the  dorsal  margin ;  costal 
margin  distinctly  spotted,  the  spots  near  the  base  taking  the  form 
of  waved  striee  reaching  to  the  upper  edge  of  the  cell.  The  hind 
tarsal  joints  are  somewhat  strongly  clothed  with  tufts  of  scales, 
reminding  one  of  Thysanoseelis,  Wlsm.  I  have  not  observed  this 
character  in  any  other  specimen  of  the  same  family  from  the  West 
Indies.  The  genital  segments  of  this  specimen  are  given  on  Plate 
XLI.  fig.  11.     The  uncus  is  double. 

Exp.  al.  22  millim. 

AcROLOPHus  FOEYi,  sp.  n.    (Plate  XLI.  fig.  12.) 

Antenna,  (S ,  stout,  simple,  reaching  to  about  two  thirds  the  length 
of  the  wing ;    $  somewhat  more  slender  than  in  the  c^ . 

Palpi,  (^ ,  long  and  recurved,  not  thickly  clothed  and  not  reaching 
so  far  as  the  back  of  the  head ;  umber-brown,  tinged  with  whitish 
ochreous  beneath  :  2 »  projecting,  conical. 

Head  and  thorax  umber-brown. 

Fore  wings  :  S »  umber-brown,  with  a  few  paler  mottlings  and 
specklings  of  brownish  ochreous  along  the  costal  atid  dorsal  margii}^ 
and  towards  the  apex,  and  with  some  sniali  fuscous  spots  of  sc&les 
scattered  throughout  the  wing ;  costal  mHrgiu  narrowly  brownish 
ochreous  throughout ;  no  particular  pattern  is  visible  ou  the  wiug^ 
but  there  is  a  tendency  in  the  distribution  of  the  blackish  scale-spois 
to  form  a  sinuous  dividing  line  along  the  fold,  leaving  the  dor&al 
portion  below  it  of  the  paler  tint ;  cilia  browuish  ochreous,  witb  a 
dark  line  running  through  their  middle :  $  almost  unieolorous  pnlf 
umber-brown,  having  a  less  mottled  or  speckled  appearance  than 
the  cJ. 

Hind  wings  umber-brown,  with  cilia  of  the  same  colour. 

^6(/omen  umber-brown.  Genital  segments,  ^i  uncus  single,  bem 
over  at  right  angles ;  lateral  claspers  slender  aud  of  a]mo5t  even  width 
throughout,  rounded  at  the  ends  and  not  projecting  beyond  th( 
uncus. 

Legs  greyish ;  hind  tarsal  joints  speckled  alternately  witb  umber- 
brown  and  subochreous ;  hind  tibiee  slightly  hairy « 

Exp.al  6  10-12  millim.,  ?  11-18  millim. 
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Hob.  West  Indies — St.  Vincent  (windward  side,  10  specimens^ 
Smith). 

Type,  e  ? . 

I  have  named  this  species  after  the  late  Prof.  Felipe  Poej,  the 
aatbor  of  '  Centurie  de  Lepidopteres  de  I'ile  de  Cuba'  (Paris,  1833 
etseq,),  a  hook  which  I  have  in  vain  endeavoured  to  find  in  the 
market  for  many  years. 

ACROLOPHUS  NIVEIPUNCTATA,  Sp.  n. 

Antennte  pale  fawn. 

Palpi  reddish  fawn  mixed  with  rust-brown,  which  is  especially 

noticeable  on  the  exposed  side ;  apical  tuft  long,  almost  entirely  ruit- 

brown. 

Head  and  thorax  reddish  fawn  mixed  with  rust-brown. 

Fore  wings  pale  reddish  fawn,  suffused  with  rust-brown  over  the 

greater  portion  of  the  wing-surface,  except  along  the  dorsal  margin 

and  about   the  apical   margin  and   apex,  the  pale  ground-colour 

appears  also  at  the  extreme  base ;  the  rust- brown  shading  projects 

into  the  paler  colour,  first  in  an  angulated  excrescence  near  the  basts 

which  crosses  the  fold,  and  secondly  in  a  semicircular  projection  ii 

httle  before  the  middle,  which  crosses  the  middle  of  the  fold,  from 

the  outer  and  upper  edge  of  this  the  rust-brown  shading  is  deflected 

to  the  anal  angle;  a  chain  of  about  seven  small  fan-like,  raised 

snow-white  scales,  commencing  near  the  base,  forms  a  straight  margin 

to  the  upper  edge  of  the  first  angular  projection,  reaching  to  thr 

highest  point  of  the  pale  ground-colour  above  the  fold ;  a  secoml 

chain  of  similar  snow-white  scales  commences  within  the  outer  atid 

upper  portion  of  the  semicircular  projection,  consisting  of  about 

nine  raised  dots,  follows  the  edge  of  the  dark  shading  about  halfway 

along  its  deflection  to  the  anal  angle  ;  the  apical  portion  of  the  win^ 

is  slightly  speckled  with  rust-brown,  a  few  inconspicuous  streakleU 

of  the  same  colour  occur  near  the  apical  margin  and  on  the  palc' 

dorsal  space;   cilia  mixed  pale  fawn  and  rust-brown.     Underside 

greyish  fuscous,  tinged  with  rust-brown  along  the  costal  margin. 

Hind  wings  stone-greyish ;  cilia  scarcely  paler.     Underside  dull 
greyish  fuscous,  slightly  paler  than  in  the  fore  wings. 

Abdomen  missing.   *  (A   female  abdomen  is  stuck  on  to  this 
specimen.^ 

Leffs  pale  stone-grey,  somewhat  tinged  with  rufous  beneath  ;  hind 
tarsi  not  tufted  above. 
Exp,  ah  31  millim. 
HcUi,  West  Indies — Cuba. 
Type,  d  Mus.  Stgr. 

ACROLOPHUS  PLUMIPRONTELLUS,  Clem. 

Amiqthora  piumi/rontella,  Clem.  Proc.  Ac.  Nat.  Sc.  Phil.  xi.  p.  26 1 
(1859)  ;  Stn.  Tin.  N.  Am.  pp.  39, 57,  59,  60  (1872). 

Aerciophus  plumi/ronteiius,  Wlsm.  Tr.  £nt.  Soc.  Lond.  188/^ 

00 
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pp.  149-50.  pi.  vii.  fig.  5 ;  Mschl.  Ab.Senck.Nat.  Ges.  xv.pp.336. 
354  (1890). 

United  States — Pennsylvania,  N.  Carolina,  Massachusetts,  New 
York. 

West  Indies— Portorico  (Msehl),  Cuba  (JFim.), 

AcROLOPHUs  WALSiNGHAMi,  Msckl.     (Plate  XLI.  fig.  13.) 

Aerolophus  wahinghami,  Mscbl.  Ab.  Senck.  Nat.  Ges.  xv.  pp.  335, 
336,  354.  (1890). 

West  Indies — Portorico  (Mschl,). 

A  specimen  in  Dr.  Staudinger's  collection,  also  from  Portorico, 
which  appears  to  be  this  species,  has  the  anal  claspers  slender,  in- 
curved, of  almost  even  widtn  throughout,  very  slightly  widened  and 
obliquely  rounded  upwards  at  the  end  ;  uncus  single. 

ACROLOPHUS  LEUCODOCIS,  Z. 

Anaphora  leucodocU,  Z.  Hor.  See.  Ent.  Ross.  xiii.  pp.  197-8 
(1877) ;  Wlsm.  Tr.  Ent.  Soc.  Lond.  1887,  pp.  159-60. 

?  Brazil  (Z.). 

West  Indies — Cuba  (Z.). 

I  am  indebted  to  Dr.  Staudinger  for  the  opportunity  of  examining 
Zeller's  type,  which  is  labelled  "  Brasil  ?  "  It  is  a  very  distinct 
species,  having  a  pale  line  running  to  the  end  of  the  cell  from  the 
middle  of  the  base,  which  is  continued  in  three  slender  lines  along 
the  veins  to  the  apical  margin ;  this  is  bordered  on  the  upperside 
by  a  blackish  line,  which  reaches  beyond  the  end  of  the  cell,  and 
there  are  three  lines  of  black  atoms,  the  first  beneath  the  costa  to 
two  thirds  from  the  base,  the  second  along  the  lower  edge  of  the 
cell  reaching  to  its  end  and  sometimes  continued  downwards  to  the 
apical  margin  above  the  anal  angle,  the  third  is  below  the  fold.  I 
am  unable  to  describe  the  genitiJ  segments,  as  the  type,  which  is  a 
male,  has  a  female  abdomen  stuck  on  to  it.     Exp.  al.  22  millim. 

The  antennee  are  simple,  and  it  shotild  therefore  be  placed  in  the 
genus  Aerolophus. 

C^NOGENES,  Wlsm. 

CiENOGENES  PUSILLA,  Z. 

Anaphora  puailla,  Z.  Uor.  Soc.  Ent.  Ross.  xiii.  pp.  196-7  (1877) ; 
Wlsm.  Tr.  Ent.  Soc.  Lond.  1887,  pp.  158-9.  pi.  viii.  f.  13. 

In  my  revision  of  the  Anaphorinoe  this  species  was  retained  by 
error  in  the  genus  Anaphora^  Clem.,  whereas  it  should  have  been 
placed  in  Ceenogenes ;  this  mistake  was  occasioned  by  my  having  failed 
to  observe  in  my  previj^us  examination  that  veins  8  and  9  of  the  fore 
wings  arise  from  a  short  common  stem.  The  antennee  are  pilose  and 
serrate  throughout  on  one  side,  but  they  differ  slightly  from  those  of 
the  type  of  CcBnogenes,  which  has  them  serrate  on  both  sides. 

Hab,  Colombia — Barrauquilla  {von  Nolcken). 

West  Indies — Dominica  {Druce). 
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A  single  specimen,  for  which  I  am  indebted  to  Mr.  Drace,  is  an- 
distinguishable  from  Zeller's  type,  but  it  is  not  in  good  condition. 

Canooenes  T  ochracea^  Mschl. 

CUenogeneB  ?  oehraeea,  Mschl.  Ab.  Senck.  Nat.  Ges.  xv.  pp.  337, 
354  (1890). 

West  Indies — Portorico  (Mschl.). 


Anaphora,  Clem. 
Anaphora  popeanella^  Clem. 

Anaphora  popeanella,  Clem.  Proc.  Ac.  Nat.  Sc.  Phil.  xi.  p.  261 
(1859)  ;  Stn.  Tin.  N.  Am.  pp.  57-8  (1872);  Wlsm.  Tr.  Ent,  Soc. 
Lond.  1887,  pp.  161-3,  pi.  viii.  f.  11  ;  Mschl.  Ab.  Senck.  Nat.  Ges. 
XV.  pp.  337,354(1890). 

United  States — Texas,  Missouri,  N.  Carolina. 

West  Indies — Portorico  (Mschl.). 

1  am  somewhat  doubtful  whether  Moschler  was  rightly  acquainted 
with  this  species. 

Anaphora  arcasalis,  Wkr. 

Palthisl  arcasalis,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xvi.  pp.  153-4 
(1858). 

West  Indies — San  Domingo  (  Wkr.), 

Anaphora  mimasalis,  Wkr. 

Palthisl  mimasalis,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xvi.  p.  154  (1858). 

West  Indies — San  Domingo  (WTcr.). 

Anaphora  noctuina,  sp.  n.     (Plate  XLL  fig.  14.) 

Antenna  bone-ochreous. 

Palpi,  head,  and  tJiorax  pale  fawn,  much  mixed  with  purplish 
grey  and  fuscous. 

Fore  wings  pale  fawn^  almost  entirely  sufiFused  with  purplish  fuscous, 
the  ground-colour  showing  chiefly  along  the  fold,  and  on  and  beyond 
the  end  of  the  cell  and  about  the  apex ;  two  slender  angulated 
blackish  marks  on  the  fold,  the  outer  one  enclosing  a  reddish-brown 
spot ;  another  reddish-brown  spot  lies  above  and  between  these  two, 
about  the  middle  of  the  cell,  and  this  is  externally  margined  with 
blackish  ;  a  few  reddish-brown  scales  at  the  end  of  the  cell  inter- 
mixed with  blackish,  the  same  mixture  being  continued  in  a  rather 
diffused  curved  line  downwards  towards  the  anal  angle  as  far  as 
vein  4,  and  thence  upwards  and  outwards  towards  the  apex,  forming 
the  lower  margin  of  a  space  of  the  pale  ground-colour  ;  cilia  purplish 
grey,  mottled  with  pale  fawn. 

Hind  wings  pale  fawn,  faintly  shaded  with  brownish ;  cilia  pale 
fawn. 

Abdomen  pale  fawn  ;  lateral  claspers  shaped  somewhat  as  in   a 
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marrow-spoan,  elongate,  scarcelv  spatulate^  with  almost  parallel 
niatg;ins,  rounded  at  the  ends ;  uncus  double. 

Legt  pale  fawn  ;  bind  tarsi  faintly  spotted. 

£^^,  at.  Z^  millim. 

Ilah.  West  ludiea— Cuba. 

Type,  6  Un&.  Stgr. 

I  have  adopted  the  specific  name  from  a  label  placed  by  Zeller  on 
Dr,  Staudinger's  sped  men. 


Felderia,  Whm- 

FictDBRiA  BiMiDiELLA,  3p,  u.     (Plate  XLI,  fig,  15.) 

AntcnntB  pale  fawn-ochreous. 

Pmlpi  umber-brown  at  tbe  base,  pale  fawnn^chreous  beyond4 

Head  aod  thorax  pa!e  fawn-brown, 

ForG  wings  pale  fawn,  spriokled,  speckled,  and  shaded  witli 
brownish  scales ;  a  series  of  dark  umber-brown  spots — tbe  first  Email, 
a  little  below  the  costal  margin  near  the  base  ;  the  second  larger,  on 
the  fold  before  the  middle  ;  the  third  also  large,  on  the  fold  beyond 
the  middle ;  the  fourth  at  the  end  of  the  discal  cell,  a  slight  indi- 
cation of  a  fifth  spot  lying  parallel  with  tbe  middle  of  tbe  apical 
margin  ;  cilia  very  pale  fa^u. 

Mmd  wings  dingy  whitish  fawn  ;  cilia  scarcely  palerp 

Abdomen  dingy  whitish  fawn. 

Legs  whitish  fawn ;  tarsi  unspotted. 

KTp.aL  20  millim. 

/7fl6.  West  Indies- — Cuba. 

Tgj}e,  d  Mus,  Stgr. 

The  pectinations  of  the  antennie  are  much  shorter  than  in  Ftlderia 
doeri,  Wlsm-,  the  type  of  the  genus.  This  specimen  is  labelled  in 
Zeller's  handwriting  *'  Acrolophus  viiellus  nicht  beschr."  It  cannot 
be  t^iteliusj  Voey^  as  the  antennae  of  that  species  are  described  as 
simple, 

Bazira,  Wkr. 

5tfwtfi  Wkr.  Cat.  Lp.  Ins,  B.  M.  ixi.  p,  1009  (1864). 
^^Eddara,  Wkr.  Cat.  Lp,  los.B.  M,  xxviii,  pp.  517-8  (1863). 

BaZIRA  XY  LIN  ELLA,  lATtr, 

EddfTraa^tjHneUa,  Wkr,  Cat.  Lp.  Ins.  B.  M.  xxviii,  p,  i3l8{1863). 

Ba^ira  ^HneUa,\Xkr.  Cat.  Lp-  Ins,  B.  M.  xxi,  p.  1003  (1S64> 

West  Indies — Jamaica  (  Wkr.). 

The  type  of  this  species  is  erroneously  recorded  by  Walker  as  a 
male ;  it  is  a  female.  In  the  ab.^ence  of  the  male,  it  is  impossihie  to 
sfly  whether  this  genus  can  be  regarded  as  distinct.  The  palpi  are 
short  and  porrect ;  the  fore  wings  baf  e  12  n- ins,  ail  separate,  and 
the  bind  mugs  8  veins,  all  separate,  I  am  mdiaed  to  think  it  ia 
fillied  to  PieHdanaphora  arcuneUa,  Ckm. 
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EUTLOOAMINJE. 

Amydria,  Clem. 

Amydria  anaphorella,  sp.  o. 

Antenna^  S ,  simple,  basal  joint  somewhat  enlarged ;  brownish. 

Palpi  erect,  second  joint  roughly  clothed  beneath  ;  apical  joint 
less  than  half  the  length  of  the  second  joint;  brownish  ochreous^ 
tiDg;ed  with  brown  externally  on  the  second  joint. 

Head  brownish  ochreous. 

Thorax  greyish  fuscous. 

Finre  wings  greyish  fuscous,  with  a  slight  bluish  tinge,  speckled 
with  a  reduplicated  line  of  darker  spots  along  the  basal  half  of  the 
costal  margm,  and  three  or  four  spots  on  the  margin  beyond  ihr 
middle ;  a  quadrate  chocolate-brown  patch  at  the  end  of  the  cell  h 
preceded  by  a  paler  reddish-brown  elongate  spot,  and  followed  by  ^ 
brownish-ochreous  space  extending  to  the  apex  ;  a  second  elongate 
chocolate-brown  patch  on  and  above  the  outer  half  of  the  fold  is 
also  preceded  by  a  shorter  elongate  reddish-brown  spot,  of  which 
equal  parts  are  on  the  upper  and  under  side  of  the  fold ;  ciLia 
brownish  ochreous,  shaded  with  greyish  fuscous. 

Hind  wings  brownish  grey  ;  cilia  slightly  paler. 

Abdomen  brownish  grey. 

Legs  greyish  cinereous,  tarsal  joints  faintly  pale-spotted. 

Exp.  al.  22  millim. 

Hab,  West  Indies — St.  Vincent  (windward  side,  1  specimen, 
Smith), 

Type,  6'^ 

This  species  has  the  same  neuration  as  Clemens'  genus  Amydria^ 
all  the  veins  in  both  fore  and  hind  wings  being  separate :  the  apical 
joint  of  the  palpi  is  not  tufted  as  in  Pseudanophora,  Wlsm.,  nor 
recnrved  as  in  Anaphora,  Clem. ;  it  is,  however,  more  erect  than  in 
effrenateUa,  Clem.,  the  type  of  Amydria,  and  appears  to  form  a 
connecting-link  between  this  genus  and  Pseudanaphora, 

Myrmbcozbla,  Z. 

Myrmecozela  ochraceella. 

Tinea  oehraeeella,  Tengstr.  Not.  Sallsk.  Faun,  et  Flor,  Fenn.  For, 
ii.  p.  Ill  (1847). 

Myrmecozela  ochraceella,  Z.  Lin.  Ent.  vi.  pp.  176-7(1852) ;  Stgr, 
&Wk.  Cat.  Lp.  Eur.  (ii.)no.  1435,  p.  271  (1871);  Mschl.  Ab. 
Scnck.  Nat.  Ges.  xv.  pp.  339,  354  (1890). 

Europe. 

West  Indies — Portorico  (MschL). 

TiauADRA,  Wkr. 

Tiguadra,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxviii.  p.  619  (1863) ;  type 
Tiqmadra  insciiella,  Wkr.  (Mexico). 

^OsceOa,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxix.  pp.  783-4  (1864)  j 
type  Oscella  neneonivella,  Wkr.  (Venezuela). 
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^Manchnna,  Wkr,  Cat,  Lp.  Tns,  B.  M.  xxxt.  p.  18 J8  (18G6); 
tT}ie  Jfcrnr^afia  amtefla^  Wkr  (Santa  Martina), 

—  Acurenta^  Z»  Ilor.  Soc.  Ent.  Eoss.  xiiL  pp,  198-9  (18/7) ;  type 
Amrmta  aspera,  Z.  ( Colombia) » 

TmOADttA  ASPERA,  Z, 

Amreuia  mpera^  Z.  Hor.  Soc.  Ent.  Robs,  %m.  pp*  199-201 
(1877). 

Tiquadra  aspera,  MachU  Ab<  Senck.  Nat  Ges.  xv*  pp,  339,  354 
(1890). 

Colombia, 

West  Indies — Portorioo  (MschL). 

Tiquadra  lentiginosAj  Z. 

Acurevta  ientiqinoitx^  Z.  Hor.  Soc«  Ent.  Ross.  xiii.  pp.  201-2 

(1877). 

Brazil,  Peru. 

West  Indies— TriDidfld  (Port  of  Spain  :   Whm.y 

I  have  a  single  female  from  Trinidad,  for  which  I  am  indebted  to 
Mr.  J<  H.  Hart;  this  agrees  with  specimens  of  the  same  sex  from 
Petropolis  (Brazil),  wbidi  I  am  unable  to  separate  from  Acureuta 
hntigimsa^  Z.  The  mnlea  hare  the  hind  wing  somewhat  more 
ochreous  than  in  the  female  and  the  fore  wings  less  profusely  spotted, 
hut  the  amount  of  grej  scaling  on  their  surface  is  somewhat 
tariable. 

TmUADRA?  sp* 

West  Indies- — Dominica. 

A  single  specimen  received  from  Mr,  Druce,  collected  in  Dominica, 
is  of  a  much  darker  colour  and  smaller  size ;  more OTcr  there  is  a 
conspicuous  difPerence  in  the  neuratiou  of  the  fore  wings,  which  have 
veins  3  and  A  arising  from  a  short  stalk <  It  maj  possiblj  constitute 
a  new  genus ;  but  the  specimen  is  a  female,  and  in  such  poor  condition 
that  it  cannot  be  usefully  described. 

Pexicnemidia,  Msdbl. 

PeXICNEMIDTA  MIRELLA,  Mschh 

Pexicnernidia  mireila,  Mschh  Ab,  Seock.  Nat.  G€».  xf<  pp*  338, 
3.54(1890). 

West  Indies — Portorico  {MschLy 


Plutella,  Schrk. 

PlUTRLLA  CRUCIFTRAEUM,  Z. 

Phtriia  cruci/tmrunu  Z,  8iett*  Ent,  Zeit.   1843.  p,  281  ;    Stgr, 
&  Wk.  CaL  Lp.  Eur.  (ii.)  no.  1626,  pp.  281,  425  (1871). 
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^Pluielia  aylosteUa,  Msclil.  Ab.  Senck.  Nat.  Oes.  xt.  pp.  341 » 
354  (1890). 
Europe,  Asia,  Africa,  North  America,  South  America,  Auslralia, 
West  Indies— Portorico  (MschL). 

GsLEOSIAirjB. 

Gelechia,  Z. 

GeLBCHIA  DONATELLA,  Wkr. 

Gelechia  donatella,  Wkr.  Cat,  Lp.  Ins.  B.  M.  xxix.  pp,  596-7 
(1864). 
West  Indies — ^Jamaica  (JFkr.). 

Gelechia  robustella,  Wkr. 

Gelechia  robustella^  Wkr.  Cat.   Lp.   Ins.  B.  M.  xxix.    n.  597 
(1864). 
West  Indies — San  Domingo  {Wkr.) 

Gelechia  attentjatella,  Wkr. 

Gelechia  aiienuatella,  Vfkr.  Cat.  Lp.  Ins.  B.  M.  xxx,  p,  1019 
(1864). 

West  Indies — Jamaica  (Wkr,), 

Gelechia  exclarella,  Mschl. 

Gelechia  exclarella^  Mschl.  Ab.  Senck.  Nat.  Ges.  xv.  pp.  343-4, 
354(1890). 
Surinam  (Mschl.). 
West  Indies — Portorico  (MschL), 

Gelechia  costipunctella,  Mschl. 

Gelechia  costipunctella,  Mschl.  Ab.  Senck.  Nat.  Ges.  xv.  pp.  344| 
534  (1890). 
West  Indies— Portorico  (Mschl.). 

Gelechia  riyulella,  Mschl. 

Gelechia  rivulella,  Mschl.  Ab.  Senck.  Nat.  Ges.  xt.  pp.  344,  354 
(1890). 
West  Indies — Portorico  (Mschl.). 

Gelechia  cinereocervina,  sp.  n. 

AntentuB  pale  greyish  fawn. 

Palpi  with  projecting  scales  above  towards  the  apex  uf  ttie 
second  joint,  apical  joint  about  equal  in  length  to  the  second,  ^leuJer 
and  slightly  recurved  ;  pale  greyish  fawn,  darkened  externally  ou 
the  second  joint. 

Head  pale  greyish  fawn ;  face  paler. 

Thorax  pale  greyish  fawn. 

Fore  wings  with  12  veins  ;  7  and  8  from  a  point,  running  to  the 
icosta ;  dull  greyish  fawn,  with  a  small  fuscous  spot  on  the  tuiddlei 
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followed  by  another  at  tlie  end  of  the  cell,  slightly  preceded  by  one 
below  it  on  the  fold ;  an  elongate  narrow  ftiscoos  shade  along  the 
costal  margin  beyond  the  middle  and  four  fuscous  dots  around  the 
apex — two  on  the  costal  and  two  on  the  apical  margin ;  cilia  doll 
greyish  fawn. 

Hind  winge  with  8  veins :  3  and  4  from  a  point ;  6  and  7  irom  a 
point ;  cell  closed ;  trapezoidal,  with  a  very  oblique  and  scarcely 
indented  apical  margin  ;  grey  with  grey  cilia. 

Abdomen  and  legs  grey. 

JExpL  al.  8  millim. 

Hab.  West  Indies — St.  Vincent  (windward  side,  2  gpedmens, 
Smith). 

Type,  cT. 

Gelecbia,  sp.,  Snell. 

Gelechia,  sp.,  Snell.  Tijd.  v.  Ent.  xxx.  p.  66  (1887). 

West  Indies — Cura9ao  (SnelL). 

Gelechia  ?  sp.,  Snell. 

OelecMa  ?  sp.,  Snell.  Tijd.  v.  Ent.  xxx.  p.  66  (1887). 

West  Indies — Cura9ao  (Snell.). 

Bryotropha,  Hein. 
Bryotropha  translucida,  sp.  n. 

Antenna  pale  cinereous,  faintly  speckled  with  fuscous. 

Palpi  cinereous ;  apical  joint  speckled  with  fuscous. 

Head  cinereous. 

Thorax  cinereous,  with  a  slight  ochreous  tinge. 

Fore  wings  deep  brownish  fuscous,  the  extreme  base  subochreous ; 
with  a  broad  oblique  fascia  across  the  middle  of  the  wing,  sob- 
ochreous  mottled  with  brownish ;  a  few  subochreous  spots  about 
the  costal  and  dorsal  margins  before  the  apex  ;  cilia  greyish. 

Hind  wings  semitransparent,  iridescent  greyish  ;  cilia  grey. 

Abdomen  greyish  fuscous,  faintly  barred  with  paler  colour. 

Legs  pale  greyish  ochreous. 

Exp.  al,  12-14  millim. 

Hab.  West  Indies— St.  Vincent  (windward  side,  3  spedinens, 
Smith);  Dominica  (1  specimen,  Druce). 

Type,  $ . 

Bryotropha,  sp.? 

West  Indies — St.  Vincent  (1  specimen,  Smith). 

Allied  to  transluciday  but  in  too  poor  condition  to  be  described. 

Lfta,  Tr. 

LiTA  CROCIPUNCTEIXA,  Sp.  n. 

Antenna  dark  umber,  very  faintly  annulated. 

Palpi  dark  umber,  with   the  apex  of  the  second  joint  and  tbe 
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extreme  apex  of  the  apical  joint  whitish  ochreous,  a  few  wiiitish* 
ochreous  scales  interspersed  at  the  sides. 

Head  dark  amber-brown,  mixed  with  a  few  hoary  scales. 

Thorax  dark  umber,  sprinkled  with  hoary  scales  and  fringed 
with  hoary  scales  posteriorly. 

Fare  wings  dark  umber,  irrorated  with  pale  ochreous  scales  and 
sprinkled  with  orange-yellow  spots,  some  of  which  are  faintly  mar- 
gined with  raised  blackish  scales ;  the  arrangement  of  the  spot^  is 
somewhat  as  follows: — one  at  the  base  below  the  costal  margin; 
two  on  the  fold,  each  followed  by  black  scales ;  one  on  the  tnfddle 
of  the  wing  and  one  beyond  it  towards  the  end  of  the  cell,  brighter 
and  more  conspicuous  and  followed  by  raised  blackish  scales ;  at 
one  fourth  from  the  apex,  a  large  orange-yellow  spot  on  the  costnl 
and  an  opposite  one  on  the  dorsal  margin,  with  one  small  spot  m  the 
extreme  apex  ;  cilia  dark  umber-grey  on  the  dorsal  margin. 

Hind  wings  brownish  grey ;  cilia  greyish. 

Abdomen  dark  umber  ;  anal  tuft  bright  ochreous. 

Legs  very  pale  greyish  ochreous,  barred  and  banded  with 
brownish  fuscous. 

£j7p.  al,  12  millim. 

Hab,  West  Indies — St.  Vincent  (windward  side,  1  specimeUf 
Smith). 

Type,  ?. 

Pgbcilia,  Hein. 

POSCILIA  EXTRANEA,  Sp.  U. 

Antenn€e  [broken],  a  black  line  along  each  side  of  the  basaJ  joints 
which  is  otherwise  white. 

Paipi  with  long  projecting  divided  scales  beneath  the  second 
joint,  whitish  on  the  inner  side,  streaked  with  brown  and  chestnut 
on  the  outer  side ;  apical  joint  distinctly  barred  with  black  near  the 
base  and  towards  the  apex. 

Head  and /ace  white. 

Thorax  cinereous,  mottled  with  brownish  fuscous  at  the  sides 
and  posteriorly. 

Fore  wings  brownish  fuscous  at  the  base  for  one  third  their 
length,  cinereous  speckled  with  brownish  fuscous  beyond,  much 
shaded  with  brownish  fuscous  on  the  apical  fourth ;  a  slender  white 
line  commencing  at  the  base  and  following  the  costal  mAr^in  is 
bent  downwards  and  forms  a  sinuous  outer  edge  to  the  basal  putch, 
reaching  the  dorsal  margin  obliquely  before  the  middle;  another 
slender  white  line  commencing  below  the  middle  of  the  costs  is 
sinoated  outwards  and  downwards  to  the  anterior  edge  of  the  dark 
apical  fourth,  where  it  meets  a  shorter,  slender  white  line,  which 
reverts  obliquely  to  the  dorsal  margin  ;  along  the  extreme  H|iEea] 
margin  is  a  narrow  whitish  line  enclosing  a  short  series  ot  black 
dots ;  cilia  pale  cinerous,  with  a  reduplicated  darker  line  running 
through  them,  cilia  on  the  dorsal  margin  grey. 

Hind  wings  grey ;  cilia  grey. 

Abdomen  greyish. 
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Legs  very  pale  cinereous ;  hind  tibise  very  pale  cmereous,  shaded 
with  brownish  fuscous  externally  ;  posterior  tarsal  joints  fuscous, 
dotted  with  white ;  spurs  pale  cinereous ;  the  middle  pair  uf  legs 
are  blackish,  with  slender  white  oblique  lines  on  their  outer  sidea, 

Exp,  aL  10  millim. 

Hab,  West  Indies — St.  Vincent  (May,  1  apecimeti.  Smith). 

Type,  d. 

DiDACTYLOTA,  uom,  n. 

(^/«=twice;  ^axriXMrot= fingered.) 

=  ^Bactylota,  Snell.  Tijd,  v.  Ent.  xix.  pp.  23-?  (1876). 

Type,  S  ?  Dactylota  kinkerelln,  SnelL 

The  name  Dactylota,  given  by  Snellen  to  this  genus,  being  pre- 
occupied by  Brandt  in  the  Echinoderrnata  (1835),  I  have  tbougbt 
it  desirable  to  change  it  to  Bidactylota^  a  name  which  if  read  in  a 
certain  sense  is  sufficient  to  indicate  its  origin,  but  which  equally 
applies  to  the  structure  of  the  genus. 

Dl DACTYLOTA  BICOLOR,  Sp.  n, 

Antennte  pale  fawn. 

Palpi  very  pale  fawn. 

Head  and  thorax  rich  fawn-brown. 

Fore  wings  rich  fawn-brown  to  very  near  the  middle,  beyond 
fuscous  speckled  with  pale  cinereous  ;  the  margin  of  the  two  coloun 
is  straight  and  distinct  across  the  wing,  but  with  no  dividing^Une ; 
cilia  pale  cinereous,  with  a  line  of  fuscous  scales  along  their  middle. 

Hind  wings  pale  greyish  fuscous ;  cilia  long,  purplish  grey. 

Abdomen  fuscous,  pale  cinereous  beneath ;  the  protruding  anal 
claspers  white. 

Legs  pale  cinereous,  with  long  greyish  hairs  on  the  hind  tibis 
above,  projecting  over  the  spurs;  hind  tarsal  joints  barred  with 
fuscous. 

Uxp.  al.  7 J  millim. 

Hab.  West  Indies — St.  Vincent  (windward   side,    1    spcrimen, 


Type,  cT. 

This  is  the  third  species  of  the  genus  now  known.  The  bind 
wings  distinctly  divided  to  one  fourth  into  two  9e^>arflte  lobes,  aeeuja 
to  justify  its  position.  In  a  single  specimen  I  am  unable  to  ex^miDC 
critically  the  neuration,  but  it  appears  to  be  in  nil  reapects  similar  to 
kinkerella ;  the  wings,  however,  cn;ving  to  their  very  long  and  closely 
packed  cilia,  have  a  squarer  ap[^earance,  which  makes  them  Jook 
wider  in  proportion  to  their  length  ;  this,  however,  is  do!  the  ca^^e 
when  the  shape  of  the  wing  itself  is  examined*  In  thts  and  tbe 
American  species  {sneUenella,  Wlsm.)  the  second  lobe  of  the  hind 
wings  is  somewhat  more  decidedly  developed  than  in  the  EuropeaQ 
type. 
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Tachyptilia,  Hein. 
Tachyftilia  desectella,  Z. 

Oelechia  (Tachyptilia)  desectella,  Z.   Hor.  Soc.  Ent.  Ross.  xiiL 
pp.  362-3,  pi.  V.  fig.  122  (1877). 
West  Indies— Cuba  (Z.). 

Helcystogramma,  Z. 
Hblcystogramma  obseratella^  Z. 

Oelechia  {Helcystogramma)  obseratella,  Z.  Hor.  Soc.  Ent.  Bu^s. 
xiii.  pp.  371-3,  pi.  v.  fig.  127  (1877). 
West  Indies— Cuba  (Z.). 

Trichotaphe,  Clem. 

Trichotaphe  trigonella,  sp.  u. 

Anienme  brownish  fuscous,  faintly  annulated  with  paler  rings. 

Palpi  pale  whitish  ochreous,  the  extreme  point  of  the  apical 
joint  ochreous,  with  a  few  fuscous  scales  preceding  it. 

Head  leadeu  grey. 

Thorax  greyish  brown,  with  a  distinct  whitish-ochreous  line  from 
the  eyes  to  the  middle  of  the  posterior  margin  on  each  side,  forming 
a  V-shaped  mark,  which  gives  it  a  triangular  appearance. 

Fore  wings  greyish  brown,  with  a  small  ferruginous  spot  at  the 
end  of  the  discal  cell,  margined  on  its  upper  and  outer  side  with 
whitish-ochreous  scales ;  a  whitish-ochreous  line  from  the  base 
along  the  dorsal  margin  to  the  bulge  of  the  wing,  but  not  continued 
where  the  margin  becomes  straight ;  a  faint  whitish-ochreous  spot 
or  group  of  scales  on  the  extreme  costal  margin  at  one  fifth  from 
the  apex ;  cilia  brownish  grey,  with  a  few  detached  whitish-ochreous 
scales  along  their  apical  margin. 

Hind  wings  brownish  grey,  with  a  tuft  of  greyish-ochreous  hairs 
above  at  the  base ;  cilia  brownish  grey,  inclining  to  ochreous 
at  their  extreme  base. 

Abdomen  greyish  brown ;  anal  tuft  whitish  ochreous. 

Legs  whitish  ochreous ;  hind  tibiae  lightly  touched  with  brownish 
grey  above  the  spurs  and  on  the  tarsal  joints. 

Exp.  ai.  1 1  millim. 

Hab.  West  Indies — St.  Vincent  (windward  side,  1  specimen. 
Smith). 

Type,  e. 

Brachycrossata,  Hein. 

Brachycrossata  psoricopterella,  sp.  n. 

Antenme  fuscous,  faintly  annulated  with  pale  cinereous. 

Palpi  fuscous,  speckled  with  pale  cinereous  at  the  ends  of  the 
second  and  apical  joints. 

Head  greyish  fuscous  above,  face  paler. 

Thorax  fuscous. 

Fare  wings  mottled  with  pale  cinereous  and  fuscous  in  about  equal 
proportions ;  the  latter  predominating  along  the  dorsal  half  to  the 
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Fore  wings  pale  ocbreous,  with  a  sua  all  fuscous  spot  at  the  ei- 
treme  base  of  the  costal  margin  and  a  black  discal  dot  at  half  the 
wing^length^  followed  by  a  second  at  two  thirds  from  the  has^j 
somewhat  nearer  the  dorsal  margin,  beneath  it  b  a  groap  of 
brownish-fuscous  scales  ;  one  or  more  groups  of  fuscous  scales  on 
the  costal  margin  before  the  apex^  and  a  diffused  shade  of  the  Asiae 
colour  along  the  apical  margin  taperiiig  to  the  anal  augle  i  cHia  pal? 
ochreous. 

Hind  wings  pale  greyish  with  a  slight  indescence  ;  cilia  pale 
cinereous. 

Abdomen  greyish ;  anal  tuft  incliniDg  to  ochreous. 

Legs  very  pale  cinereous. 

Exp.  ah  12  millim. 

Hab.  West  Indies — St.  Vincent  {wludward  side,  2  speciiuetts, 
Smith).    United  States— Texas  {Belfrage). 

Typcy  (S. 

I  have  two  specimens  collected  by  the  late  G-  W.  Belfmge  in 
Texas,  which  have  been  long  in  my  collection  as  belongmg  to  ho  iiO" 
described  species,  but  under  the  suspicion  that  tbey  might  be  At^^^^^ 
irimaculella,  Ghamb.,  from  which  they  appear  to  differ  iu  the  absence 
of  a  third  spot  on  the  fold  before  the  middle. 

Ypsolophus  piperatus,  sp.  n. 

Antenna  pale  cinereous. 

Palpi  fuscous  externally,  paler  on  their  iuner  sides,  with  a  narrow 
whitish  line  along  the  outer  margin  of  the  tuft. 

Head  pale  cinereous. 

Thorax  pale  ochreous. 

Fore  wings  pale  ochreous,  dusted  with  black  scaler,  especrallT  on 
the  outer  half;  costa  black  at  the  base,  dotted  unequally  with  blfl*:!^ 
throughout ;  apical  margin  dusted  with  black  ;  a  blaek  diiieal  ^p^^ 
at  one  fourth  from  the  base  above  the  fold ;  a  second  smaller  one 
below  it ;  two  black  dots  towards  the  end  of  the  cell,  the  fi^**  ^^ 
which  is  at  about  the  middle  of  the  wing,  the  second  bevopd  the 
middle,  below  the  first  of  these  spots  is  a  small  black  dot ;  cilia  ^^^ 
pale  ochreous. 

Hind  wings  grey  with  a  faint  iridescence  ;  cilia  pale  cinereous. 

Abdomen  grey. 

Legs  pale  cinereous. 

Exp.  at.  9  miUim. 

Hob.  West  Indies — St.  Vincent  (windward  side,  one  speciDieDi 
Smith). 

Type,  d. 

Ypsolophus  indignus,  sp.  n. 

Antennte  pale  cinereous,  faintly  annulated,  ,     ^ 

Palpi  rufo-cinereous,  with  a  pale  line  along  the  upper  maJg^^  ^ 
the  second  joint. 

Head  and  thorax  pale  rufo-cinereous. 

Fore  wings  pale  rufo-cinerous,  with  a  few  chestnut  mottlir)£^  ^ 
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some  specimens ;  a  blackish  discal  spot  before  the  middle^  another 
on  the  fold  almost  exactly  below  it,  but  perhaps  a  litUe  lurth? r 
remoTed  from  the  base  ;  a  pair  of  very  inconspicuous  chestnut- brown 
spots  on  each  side  of  the  fold  near  the  base,  the  lower  preceding  the 
upper,  and  another  pair  at  about  the  end  of  the  cell,  sometimes  fused 
into  one  spot  but  not  conspicuous ;  a  series  of  five  small  blnck  trinn- 
gular  dots — three  on  the  apical  margin,  one  on  the  apex^  imd  erne 
above  it ;  cilia  pale  rufo-cinereous. 

Hind  vnngs  reddish  grey  ;  cilia  grey. 

Abdomen  greyish  ;  anal  tuft  slightly  paler. 

Let/s  pale  cinereous  ;  tarsal  joints  faintly  spotted. 

Exp.  aL  1 1  millim. 

Ilab,  West  Indies^St.  Vincent  (Kingstown  and  windward  side, 
6  specimens,  Smith), 

Type,  S. 

This  appears  to  be  a  variable  species.  The  spots  are  almost  obso- 
lete in  some  specimens,  which  then  appear  almost  uniform.  It  i^ 
closely  allied  to  Y.  pauciguttellus^  Clem.,  but  is  scarcely  more  than 
half  the  size,  the  hind  wings  are  also  somewhat  less  transparent. 

CECOPRORINJB. 
PSECADIA,  Ub. 

N.  Syn.  =rawflrrAfl,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxix.  \^,  Hiti 
(1864). 

PSECAOIA  CONFUSELLA,  Wkr. 

HypoHomeuta  con/usellue,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxvitt.  p.  531 
(1863). 

N.  sjn.  =  Cri/piolechia  atrigosella,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxix. 
p.  710  (1864). 

Psecadia  (Cryptolechia)  strigosa,  Ckrl.  Jr.  Inst.  Jamaica,  i.  33 
(1891). 

West  Indies — Jamaica  (FFUm,),  San  Domingo  (fFkr.),  Dominica 
(Wlm.). 

Colombia — Bogota  (WUm,). 

This  species,  which  was  placed  in  the  genera  Ht/ponommita  and 
Cryptolechia  by  Walker,  should  be  removed  to  Psecadia,  I  hnve 
specimens  from  Dominica  and  BogotA  received  from  Mr.  Drucf  * 

Psecadia  ingricella,  Mschl. 

Psecadia  ingricella,  Mschl.  Ah.  Senck.  Nat.Ges.  xv.  pp.  3  33.  354 
(pl.),  fig.  19(1890). 

West  Indies— Portorico  (MschL),  Jamaica  (Wlsm.). 

Psecadia  paucella,  Wkr. 

HyponomeutapauceUus,WkT.  Cat.  Lp.  In?.  B.  M.  xxviii.  pp  530*1 
(1863). 

West  Indies— San  Domingo  (Wkr.). 
Proc.  Zool.  Soc— 1891,  No.  XXXVI.  36 
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PSECADIA  NOTATELLA,  Wkf, 

Psecadia  notatella,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxviii.  p.  536(1863). 

N.  syu.^Fsecadia  xanthorrhoa,  Z.  Hor.  Soc.  Ent.  Ross.  xiiL 
pp.  234-6,  pi.  iii.  fig.  71  (1877);  Snell.  Tijd.  v.  Ent.  xxx.  p.  65 
(1887);  Mschl.  Ab.  Senck.  Nat.  Ges.  xv.  pp.  341,  354  (1890). 

West  Indies — San  Domingo  (JFkr.\  Portorico  (Z.),  Curasao 
(Sneli.). 

PsECADIA  ABRAZASELLA,  Wkr. 

Psecadia  abraxasella,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xxx.  pp.  1016- 
17  (1864). 

N.  syn,^  Psecadia  aureoapicella,  Mschl.  Ab.  Senck.  Nat  Qtts, 
XV.  pp.  341-2,  354(1890). 

West  Indies — San  Domingo  {Wkr.),  Portorico  (MseM.),  Jamaica 
(Wlstn.). 

Psecadia  adustella,  Z. 

Psecadia  adustella,  Z.  Hor.  Soc.  Ent.  Boss.  xiii.  pp.  240-1 
(1877). 

West  Indies — Portorico  (Z.), 

PSECADTA  EXORNATA,  Z. 

Psecadia  exomata,  Z.  Hor.  Soc.  Ent.  Boss.  xiii.  pp.  238-240, 
pi.  iii.  fig.  73  (1877). 

Peru — Chauchamajo  (Z.). 
West  Indies— Cuba  (Z.). 

Psecadia  kirbyi,  Mschl. 

Psecadia  kirbyi,  Mschl.  Ab.  Senck.  Nat.  Ges.  xv.  pp.  342-3, 
354  (1890). 

West  Indies — Portorico  {Mschl,), 

Psecadia  gelidella,  Wkr. 

Tamarrha  gelidella,  Wkr.  Cat.  Lp.  Ins.  B,  M.  xxix.  p.  817  (1S64). 

West  Indies — Jamaica  (Wkr,), 

Psecadia  nivosella,  Wkr. 

Tamarrha  nivosella,  Wkr.  Cat.  Lp.  Ina.  B.  M.  xxtx.  p,  817(1^64). 

West  Indies — Jamaica  {Wkr,),  San  Domingo  {Wkr,), 

Attchiak^, 

TORTYRA,  M  kr, 
Tortyra,  Wkr.  Cat.  Lp.  Ins.  B.  M.  xivtiL  p.  510  (1S63). 
N.  ayn,^Choreyia  (Z.),  F.  &  B.  Reise  Nov.,  Lp,  exp!*  pi.  cil 
(1875)';  Z.  Hor.  Soc.  Ent.  Ross.  xiii.  pp.  131-2  (1877). 

Tortyra  auriferalis,  Wkr. 

Tortyra  auri/eralis,'Wkr.  Cat.  Lp.  Ins,  B.  M.  xxvtit.  pp.  510-5U 
(1863). 
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N.  syn.^ Simathis  auro/aseiana,  Snell.  Tijd.  v.  £nt.  xviit.  pp.  73^ 
74-76,  pi.  Ti.  fig.  7  (1875);  Mschl.  Ab.  Senck.  Nat.  Ges.  xv, 
pp.  335,  354  (1890). 

Simathis  {Chordates)  aurofasciana,  Snell. Tijd.  v.  £nt.  xx.  pp.  48- 
49  (1876). 

Choregia  aurofasciana^  Snell.  Tijd.  y.  £nt.  xxviii.  p.  15  (1885). 

N.  syn.=^  Choreffia  ignita^  Z.  Hor.  Soc.  £nt.  Ross.  xiii.  pp^  195-5 
(1877). 

West  Indies— San  Domingo  (^Ar.),  St.  Martin  (SnelL),  Cuba  f  ^.), 
Portorico  {Mschh)^  St.  Vincent  (windward  side,  sea-level,  2  speci- 
mens, Smith). 

It  is,  I  think,  more  than  probable  that  Tortyra  speetabUh,  Wkr* 
(Brazil),  and  Choregia  fulgens,  F.  &  R.  (Colombia),  are  also  Tarieties 
of  this  species ;  indeed,  Zeller  indicates  the  same  opinion  iii  naming 
Choregia  ignita  under  his  remarks  on  Choregia  fulgens^  and  not 
under  a  separate  heading.  The  differences  appear  to  be  the  gene- 
rally brighter  colouring  of  the  thorax  and  fore  wings,  and  the  small 
longitudinal  black  streaks  running  towards  the  apex  of  the  wing  in 
the  West-Indian  form. 

Gauris^  Hb. 
Gauris  biferana,  Wkr. 

Gauris  biferana,  Wkr.  Cat.  Lp.  Ins.  B.M.  xxviii.  p.  418  (1863), 
West  Indies — San  Domingo  (JFJcr.), 

Gauris  rimulalis,  Z. 

Simathis  rimulalis,  Z.  Ver.  z.-b.  Ges. Wien,  xxv.  p.  321  (I87.i)i 
Hor.  Soc.  £nt.  Ross.  xiii.  pp.  174-5,  pi.  ii.  fig.  62  (1877). 
West  Indies— St.  Thomas  (Z.),  Cuba  (Z.). 

CSOBSUTINJB. 

Brxnthia,  Clem. 

Brenthia  pavonacella,  Clem. 

Brenthia  pavonaeella,  Clem.  Proc.  Ac.  Nat.  Sc.  Phil.  xit.  p.  172 
(1860);  Stn.  Tin.  N.  A.m.  pp.  38,  41,  134-5  (1872);  MschL  Ab. 
Senck.  Nat.  Ges.  xv.  pp.  335,  854  (1890). 

United  States,  Central  America,  Brazil. 

West  Indies — Portorico  (MschL). 

Oltfhiptebtginjb. 
Trapeziofhora,  gen.  nov. 
{rpdiriitoffssBsi  irregular  four-sided  figure;  ^pe(v=to  bear.) 
Type,  6  ?  Trapeziophora  gemmuUiy  Wlsm. 
Jntenna  about  half  the  length  of  the  fore  wings  ;  simple  tu  both 

lexes. 
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Maxillary  palpi  obsolete. 

Labial  palpi  short,  projecting,  scarcely  recurved ;  apical  joint 
longer  than  the  second  joint. 

ffaustellum  moderate. 

Head  smooth. 

Thorax  stout. 

Fore  winga  elongate,  suboyate,  costa  somewhat  arched  beyond  the 
middle,  apex  rounded,  apical  margin  oblique,  rounded.  Neuration : 
12  veins,  all  separate ;  7  and  8  closely  approximate  at  their  base; 
9  remote  from  8 ;  10  very  near  9,  and  approaching  it  even  more 
closely  where  it  reaches  the  costal  margin. 

Hind  wings  trapezoidal,  of  even  width  throughout,  dorsal  ma^n 
slightly  concave,  apex  rounded,  apical  mai^n  convex.  Neuration : 
8  veins  ;  3  and  4  from  a  point ;  6  and  7  separate,  but  approximate 
towards  their  base. 

Abdomen  somewhat  stout. 

Legs  smooth,  spurs  unequal. 

This  genus  Offers  from  the  ordinary  forms  of  the  GU/phipterygina 
in  having  smooth  (uot  hairy)  legs,  and  in  the  form  of  the  hind 
wings,  which  is  trapezoidal,  but  in  other  respects  it  appears  to  fall 
into  the  neighbourhood  of  Aeloeosma,  Meyr. 

Trapeziophora  gemmula,  sp.  n.     (Plate  XLI.  ^g.  7,  a-b.) 

Antenna  fuscous. 

I^alpi  whitish,  doubly  barred  with  black  across  the  second  joint 
and  with  a  black  longitudinal  line  throughout  the  length  of  the 
apical  joint  beneath. 

Head  purplish  fuscous. 

Thorax  greyish  fuscous. 

Fore  wings  greyish  fuscous  at  the  base,  blending  into  bright 
purple  on  the  apical  half  of  the  wing  ;  the  basal  half  irrorated  with 
small  whitish  shining  dots,  which  run  in  a  series  of  confused  lines, 
radiating  outwards  from  the  base  to  the  middle  of  the  wing ;  a  few 
similar  dots,  but  of  a  rather  yellower  colour,  are  visible  about  the 
middle  of  the  bright  purple  apical  haif  of  the  wing ;  upon  this  outer 
half  are  four  distinct  shining  iridescent  metallic  bands,  with  a  lUac 
or  green  reflexion — the  first  commencing  on  the  costa,  just  beyoud 
the  middle  of  the  wing,  is  widened  and  diffused  downwards,  but  not 
reaching  to  the  lower  margin  of  the  cell ;  the  second  is  shorter,  with 
a  slightly  oblique  outward  direction,  and  is  more  remote  from  the 
first  than  are  the  two  beyond  it  from  itself  or  each  other  ;  the  third 
band,  commencing  on  the  costa  and  curving  obliquely  outwards,  is 
recurved  below  the  middle  to  the  anal  angle ;  beyoud  it  a  short 
fourth  band  crosses  before  the  apex  from  the  costa  to  the  middle  of 
the  apical  margin  ;  cilia  greyish  about  the  apex,  tending  to  purplish 
grey  about  the  anal  angle.    Underside  unicolorous  purplish  fuscous. 

Hind  wings  brown  ;  cilia  greyish  brown.  Underside  greyish 
brown,  with  three  bright  metallic  transverse  streaks  near  the  apex. 

Abdomen^ f:Tej\9h  fusicous ;  dingy  whitish  beneath. 

Legs  banded  with  black  and  white. 
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Exp,  al.  1 1  millim. 

Hab,  West  Indies — St.  Vincent    (wind¥i:ard    side,  2  specimens, 
8mith). 
Type,  d$. 

Xtlostctin^, 
Glyfhidocera,  gen.  n. 
(yAv0/s  =  a  notch,  r^pas=a  horn.) 
Type,  S  $  Glyphidocera  audax,  Wlsm. 

Antenna: :  male,  slightly  serrate,  deeply  notched  on  the  upper  si  rl<- 
a  little  beyond  the  basal  joint ;  female,  simple,  having  no  notch,  but 
the  outer  end  of  the  basal  joint  is  somewhat  enlarged. 

Mojnllary  palpi  obsolete. 

Labial  palpi  long,  recurved,  clothed  with  closely  appressed  scaler  ; 
apical  joint  acuminate,  rather  more  than  half  the  length  of  the 
second  joint. 

Head  densely  clothed  above ;  face  smooth. 

Thorax  smooth. 

Fore  wings  narrow,  elongate,  depressed,  and  rounded  at  the  apeK, 
slightly  arched  at  the  extreme  base  of  the  costa,  costal  and  dorsal 
margins  parallel,  anal  angle  rounded.  Neuration  :  1 1  veins ;  2  and  3 
from  a  recurved  common  stem ;  7  closely  approximate  to  8  at  bast?, 
running  to  apical  margin  below  apex,  8  to  costal  margin. 

Hind  winge  more  than  twice  the  breadth  of  the  fore  wiug^^ 
slightly  rounded  at  the  apex,  outer  margin  evenly  rounded  to  Uie 
abdominal  angle ;  cilia  short  and  even.  Neuration :  8  veins ;  3  aud 
4  from  a  short  common  stem  ;  5  straight,  moderately  remote  tri>in 
origin  of  3+4  ;  6  and  7  from  a  common  stem ;  8  joined  to  upper 
margin  of  cell  by  a  cross  vein. 

Lege :  posterior  pair  with  unequal  spurs ;  tibiae  moderutLlj 
clothed. 

It  seems  at  present  impossible  to  arrive  at  the  affinities  of  thi^ 
genus;  the  notched  antennae  would  suggest  Blastobasie,  Z.,  nnd 
Holeocera,  Clem.,  from  which  it  differs  widely  in  neuration  and  the 
shape  of  the  hind  wings.  Its  neuration  conforms  to  the  Xyloryciidm^ 
Meyr.,  from  which  it  is  separated  by  the  absence  of  a  tuft  of  Imir- 
Uke  scales  near  the  base  of  the  hind  wings;  nevertheless  it  will  be 
excusable  perhaps  to  place  it  in  this  family,  at  least  provisionidly. 

Glyphidocera  audax,  sp.  n.     (Plate  XLI.  fig.  8,  a-^,) 

Antenna  subochreous. 

Palpi  fawn-brown,  dusted  with  fuscous. 

Head  and  thorax  fawn-brown. 

Fore  wings  dull  fawn-brown,  densely  irrorated  with  fuscous  seales 
throughout;  with  an  elongate  transverse  fuscous  spot  before  the 
middle,  of  which  the  lower  extremity  touches  the  fold;  a  smaller 
fuscous  spot  at  the  end  of  the  cell ;  a  few  fuscous  scales  about  the 
apical  margin  indicate  the  extremities  of  the  veins ;  dlia  pale  fi^wu- 
brown,  with  a  darker  line  along  their  middle. 
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Hind  wings  ciuereous,  with  a  slight  fawn-brawn  shade  from  the 
base  above  their  middle ;  a  narrow  inconspicuous  auhfugcotu  band 
across  the  extreme  apex  ;  cilia  cinereous,  with  a  slender  paler  Utie 
along  their  base. 

Abdonieti  cinereous  p 

LeffM  pale  cinereous  ;  hiad  tarsal  joints  unspotted- 

Ea^p.  al,  16  niillim. 

Hah,  West  Indies— St,  Vincent  (windward  dde,  2  ap€ckn;ns^ 
Smith), 

Type,  e  ? , 

Hyponomeuta,  Z. 

HyPONOMEUTA   MAUAltEBELLUS,  Gu. 

Yponomeuta  mahalebella,  Gu.  Ind,  Metb*  p.  105  (IS45) ;  i<l. 
Ann,  yoc.  Ent.  Fr.  (5  s.)  ix.  p.  282  (1879). 

Hypommeuta  mahaleMlus,  Stgr-  &  Wk,  Cat.  Lp.  Eur*  (ii*) 
no,  I555j  p.  277  (1S71)» 

Europe. 

West  Indies— Cuba  (Gn.). 

Hyponomeuta  triangularis  J  Mschl, 

Hyponomeuta  triangularis^  MacliL  Ah>  Senck.  Nat<  Ges,  iv. 
pp,  339-4  U,  354(1890). 

West  Indies — Portorico  {Michl^* 

(Eta,  Grt. 

(Eta  punctella.  Cram, 

l^haltEna  {Tinea)  punctella^  Cram,  Pap,  £sot.  iv,  p,  164,  pi 
ccclxxit.  %  l(1782), 

=  CEta  compta,  Grt.  Proc  Ent,  Soc,  Phth  v.  pp,  230-J  (1865). 

^Scintiiltt  pustuleiia,  Gn,  Ami,  Soc.  Ent,  Fr,  (,5  8,)ix*  pp-lIS?-^ 
(1879);  Berg,  Ann,  Soc,  Ci,  Argent,  s,  pp.  100-2  (1880), 

(Eia  punctella,  Z,  Ver.  z,-b-  Ges,  Wien,  xxiii,  pp,  228-9  (1S73). 

Larva :  Ailanthus  glandulma. 

United  States,  Honduras^  Surinam,  French  Guiana,  Argentine 
Eep^blic^  Brazil, 

West  Indies— Trinidad  {Wiam*). 

I  liaT^e  a  specimen  from  Trinidad  received  from  Mr,  Crowfoot, 
Walker  [Cat.  Lp,  Ins,  B,  M,  xxxv,  p,  1894  (1866)]  records  this 
species  from  India,  thus: — **  c,  Himalaya  Mts,  Presenied  by  the 
Entomological  Club/'     This  specimen  is  labelled  "  Honduras  "  1 

QilTA  FULVIGUTTELLA,  Z, 

(EiafuhigutieUa,  Z,  Ver,  z,-b.  Ges.  Wien.  riiii,  pp.  231-2(1873), 
^Sybils  [flaucopidelifi,  Gn.  Ann,  Soe,  Ent,  Fr.  (5  B,)  ix,  p*  2S9 
(1879)  i  Berg,  An,  Soc,  Ci.  Argent,  x,  pp.  106-7  (1880). 
{?  Australia,  Z,) 
West  Indies — Jamaica  (Grii.), 
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(Eta  FA8TU08A,  Z. 

(Eta  fastuosaj  Z.  Hor.  Soc.  Eot.  Ross.  xiii.  pp.  225-7,  pU  Hi, 
fig.  68  (1877);  Berg,  An.  Soc.  Ci.  Argent,  x.  p.  109  (IHSO). 
West  Indies— Cuba  (Z.). 

(Eta  siderea,  sp.  n. 

Anienfue  slightly  serrate ;  grey-brown. 

Palpi  blackish,  with  a  white  ring  around  the  junction  of  the  second 
and  apical  joints. 

Head  white  above,  face  with  a  black  cross  band. 

Thorax  purplish  in  front  and  behind,  with  a  large  stiining  golden- 
yellow  patch  on  each  side  (possibly  joined  in  the  middle,  where  my 
specimen  is  pinned)  ;  tegulse  shining  golden-grey. 

Fare  wings  purplish  blue,  a  golden-yellow  spot  at  the  eattrenie 
base  scarcely  separated  from  the  costal  margin ;  beyond!  it  an  elon- 
gate spot  of  the  same  colour  reaching  to  two  thirds  of  the  wing- 
length  ;  a  round  golden-yellow  spot  on  the  middle  of  the  dorsal 
margin,  with  a  smaller  one  above  and  beyond  it ;  beneath  tlie  costal 
margin  a  broad  sinuate  golden-yellow  band  from  immtdmtely  before 
the  apex  reaches  to  the  anal  angle,  leaving  the  apical  mnrgia  of  the 
purplish  ground-colour,  which  is  profnsely  irrorated  throughout  with 
round  snow-white  spots ;  cilia  purplish  grey.  Under:*ide  brownish 
grey. 

Hind  wings  brownish  grey,  semitransparent,  with  ii  strong  iri- 
descent sheen,  especially  about  the  middle.  Underside  brownish 
grey. 

Abdomen  brownish  grey,  a  series  of  paler  spots  along  its  upper 
side. 

Legs  purplish  grey  barred  with  white. 

Exp,  al,  19  millim. 

Hab.  West  Indies — San  Domingo. 

Typey  $  Mus.  Wlsm. 

This  specimen  was  kindly  given  me  by  Dr.  Fernald  in  1 884. 

EuARNE,  Mschl.  &  Saalm. 
EuARNE  obligatella,  Mschl. 

Euarne  obligatella,  Mschl.  Ah.  Senck.  Nat.  Gea-  xr.  pp.  340, 
354  (1890). 
West  Indies — Portorico  {MschL), 

Trichostibas,  Z. 
Trichostibas  callioera,  Z. 
Trichostibas  calligera,  Z.  Hor.  Soc.  £nt.  Ross.  iciiL  pp.  23 1 -2 

(1877). 

West  Indies— Cuba  (Z.). 

TRICHOfiTIBAS  OVATA,  Z. 

Trichostibas  ovata,  Z.  Hor.  Soc.  Ent.  Ross.  xiii.  p.  233  (1S77). 
West  Indies— Cuba  (Z.). 
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Trichostibas  SORDIDATA^  Zp 

Triehostibas  sardidata^  Z.  Hot.  Soc.  Ent*  Hogs.  xiii.  pp.  233-4 
(1877). 

West  Indies — Portorico  (Z,)* 

Trichostibas  ?  iophlebia,  Z* 

Trichostibas  iophlebia,  Z.  Hon  Soc.  Ent.  Ross,  xiii  pp.  228-9, 
pi.  iii.  fig.  69  (1877). 

West  Indies— Antilles  (Z.). 

If  the  nearation,  which  is  partly  giren  in  the  figure,  is  correct, 
this  species  cannot  be  a  TricJioHibas,  but  must  be  allied  to  Cydoiia 
nobilitella.  Cram.,  the  type  of  Smith's  CydosiimB^  which  wouU 
necessitate  its  removal  from  the  Tin^a* 


BuTALmMn 

AuxiMOBAsi9,  gen.  nov. 
(ai;£</ios= promoting  growth;  /3d ffir=  the  base) 

Type,  cJ  $  Auximobasis  persimilelia^  Wlam, 

Antenme  with  the  basal  joint  enlarged^  flattened,  not  notched, 
with  a  small  pecten  in  front. 

Maxillary  palpi  small* 

Labial  palpi  smooth,  recurved  to  the  top  of  the  head  ;  apical 
joint  slender,  more  than  half  the  length  of  the  aecond  joint, 

Haustellum  scaled. 

Head  smooth. 

Thorax  stout,  smooth. 

Fore  wings  elongate,  lanceolate,  slightly  rounded  at  the  apei, 
costal  margin  nearly  straight,  dorsal  margin  bulged  at  tlie  hafle, 
straight  beyond.  Neuration :  1 2  reins ;  2f  3,  atid  4  very  short  ;  7  a«d 
8  form  a  common  stem  to  aboTe  apex. 

Hind  wings  nearly  as  wido  as  the  fore  wings ;  lanceolate,  taper- 
ing outwards,  widest  at  the  abdominal  margin  ;  cilia  long.  Neum* 
Hon  :  8  veins  ;  3  from  the  lower  angle  of  cell,  4  and  5  forked  oui 
of  3  from  near  its  base ;  6  and  7  separate. 

Legs :  hind  tibiae  densely  clothed, 

AuxiMOBAsis  PERSiMiLELLA,  £p.  n.    (Plate  XLL  Hg,  9,  a-ey 

Antennce  cinereous,  basal  joint  hoary. 

Palpi  cinereous,  stained  uith  fuiicous  externally  neaily  to  the 
apex  of  the  second  joint. 

Head  hoary  cinereous. 

Thorax  hoary  cinereous. 

jPore  vnngs  hoary  cinereou^^  sprinkled  with  fuscoui  scales ;  an  ill- 
defined  slightly  outcurved  fuscous  band  scarcely  before  the  middle 
of  the  wing  from  the  costal  to  the  dorsal  margin  ;  a  pair  of  fuscous 
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dots  beyond  the  end  of  the  cell,  and  a  slight  angulated  fuscous  shadi: 
before  the  apex  running  parallel  to  the  margin  of  the  wing  (m  9oiii«< 
specimens  these  markings  are  almost  obsolete);  cilia  citiereoua* 

Hind  wings  greyish  ;  cilia  cinereous. 

Abdomen  cinereous,  faintly  banded  with  a  deeper  shade* 

Legs :  hipd  tibiae  fuscous,  externally  clothed  above  with  pale  cine- 
reous hairs  ;  spurs  and  tarsal  joints  pale  cinereous. 

Exp.  al.  10-12  millim. 

Uab,  West  Indies — St.  Vincent  (Kingstown,  2  specimens  ;  wind- 
ward side,  6  specimens,  Smith). 

Type,  d$. 

In  markings  this  species  is  scarcely  distinguishable  from  ^  small 
specimen  of  Blastobasis  phycidella^  Z.,  but  the  absence  o(  an  an- 
tennal  notch  and  the  neuration  of  the  hind  wings  at  ouee  distin- 
guish it.  It  is  the  only  form  allied  to  Blastobasis  that  1  have  yti 
met  with  in  which  yeins  3  and  4  of  the  hind  wings  proceed  from  a 
stalk  out  of  3  instead  of  coming  direct  from  the  edge  of  the  cell : 
the  whole  group  is  an  exceedingly  difficult  one,  and  thc^  multiplica- 
tiou  of  genera  founded  on  good  structural  differences,  however  slight, 
can  only  facilitate  their  future  classification,  especially  a^  tlie  species 
are  at  least  as  difficult  to  separate  by  pattern  and  markinga  as  arc 
the  genera. 

Heuodininjb. 
Heliodines,  Stn. 
Hbliodinbs  marginata,  sp.  n* 

Antenna  simple,  as  long  as  the  fore  wings  ;  sooty  brown. 

Palpi  short,  slender,  dependent ;  sooty  brown. 

Head  and  thorax  sooty  brown ;  underside  of  the  thorait  witfi  a 
conspicuous  orange  yellow  spot  on  each  side. 

Fore  wings  shining  orange-yellow,  very  narrowly  margi ut?d  through- 
out with  sooty  brown,  which  is  disused  over  the  extreme  npei ;  a 
single  lilac  shining  metallic  spot  lies  on  the  costal  margin  near  the 
base ;  there  are  two  slender,  but  by  no  means  conspicuonfij  s^treaktet^ 
of  the  same  colour — one  along  the  base  of  the  cilia  about  the 
region  of  the  anal  angle,  the  other  much  shorter,  above  and  parallel 
to  it,  forming  a  short  tooth-like  projection  inwards  from  tlie  middle 
of  the  suffused  dark  apical  portion  of  the  wing  ;  cilia  sooty  brown. 
Underside  unicolorous  greyish  brown. 

Hind  wings  deep  brown ;  cilia  sooty  brown.  Underside  uiucolor- 
ous  greyish  brown. 

Abdomen  and  legs  sooty  brown. 

Exp.  al.  S  millim. 

Hab.  West  Indies — St.  Vincent  (windward  side,  1  spoeimeji, 
SmUh). 

Type,   d' 
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GoauoiPTEnT&nrjB. 

COSMOPTKRYX,  Hb. 
C08MOPTBRYX  LESPEDEZ^  Wlsm. 

Co9wuf]pUryx  iespedexa,  Wlsm.  Tr.  Am.  Ent.  Soc  x.  p«  198 
(1882). 

JLarva  on  Lespedeza  (in  U.S.,  Wlsm.), 

United  States — ^Texas,  N.  Carolina. 

West  Indies — St.  Vincent  (Kingstown  and  windward  side,  4  speci- 
mens, SmiiA)» 

COSMOPTERYX  (?  6EMMIFERELLA,  Clem.),  Mschl. 

Cosmopteryx  ffemmi/erella,  Clem.  Proc.  Ac.  Nat.  Sc  Phil.  xii. 
p.  10  (1860)  ;  Stn.  Tin.  N.  Am.  pp.  39,  100-1  (1872). 

Cosmopteryx  (7  gemmi/erella,  Clem.),  Mschl.  Ab.  Senck.  Nat. 
Ges.  XV.  pp.  345,  354  (1890). 

Larva  on  Zizania  miliacea,  April  and  June  (in  U.S.,  F,  ^  B,), 

United  States — ^Texas,  Pennsylvania. 

West  Indies — Portorico  (MsckL), 

Cosmopteryx  sancti-vincenth,  sp.  n. 

AntenncB  brown,  with  a  slender  white  line  along  each  side  reach- 
ing to  a  white  ring  around  the  eighth  joint  from  the  apex  ;  apical 
joint  white. 

Palpi  brownish,  with  slender  whitish  lines  throughout  their 
length  above  and  beneath. 

Head  brown. 

Thorax  brown,  with  a  slender  longitudinal  central  white  streak. 

Fore  wings  brown  to  a  little  beyond  the  middle,  apex  brown, 
separated  from  the  basal  half  by  a  broad  pale  yellow  band ;  on  the 
basal  half  are  four  distinct  slender  white  longitudinal  lines — the  first 
along  the  costal  margin  from  the  base  to  the  yellow  band,  some- 
times slightly  interrupted  about  its  middle ;  a  second  from  near  the 
base  above  the  fold  parallel  with  the  first  and  about  two  thirds  its 
length  ;  a  third  below  the  outer  half  of  the  fold,  short,  commencing 
at  one  half  the  length  of  the  brown  basal  half  and  not  reaching  the 
yellow  band ;  a  fourth  along  the  dorsal  margin  reaching  to  a  point 
opposite  the  commencement  of  the  third  ;  the  brown  basal  half  is 
bordered  obliquely  by  two  spots  of  raised  pale  golden  scales,  some- 
times connected,  the  upper  spot  being  slightly  nearer  to  the  base 
than  the  lower  one,  at  the  outer  edge  of  the  upper  spot  is  a  minute 
dot  of  jet-black  scales  ;  at  the  outer  edge  of  the  broad  yellow  band 
are  two  opposite  pale  golden  spots,  the  one  costal,  the  other,  which 
is  the  larger,  dorsal  ;  between  these  spots  the  yellow  colour  of  the 
band  is  continued  for  a  small  space  and  emits  into  the  brown  apical 
part  of  the  wing  a  slender  straight  golden-yellowish  line  to  the  ex- 
treme apex  ;  a  few  whitish  scales  on  the  costa  form  an  outer  margin 
to  the  second  pale  golden-yellow  costal  spot ;  cilia  greyish  brown. 
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Hind  wings  greTiah  brown,  cilia  the  same. 
Abdomen  brownish  cinereous,  pale  beneath. 
Legs  brownish,  spotted  on  the  spurs  and  taisal  joints  with  siker^r 
white. 
Exp.  aL  10  millim. 
Hah.  West  Indies — St.  Vincent  (Kingstown  aod  windward  side, 

2  specimens.  Smith). 
Type,  6  $ . 

Lavebninje. 

Anybia,  Stn. 

AnYBIA  CON8PER8A,  Sp.  U. 

Antennce  with  the  basal  joint  somewhat  enlargifd  tmtw^rtjlv  ; 
greyish  fuscous,  the  last  eight  or  nine  joints  at  the  apex  whiUMh 
ochreous. 

Palpi  recurved  to  above  the  base  of  the  antennae  ;  apical  and 
second  joints  about  equal  in  length ;  dark  fuscous,  exteniallj  deli- 
cately stippled  with  cinereous  scales. 

Head  greyish  fuscous ;  face  pale  cinereous. 

Thorax  greyish  fuscous,  speckled  with  pale  ciaereous,  especially 
at  the  sides. 

Fore  wings  narrow,  elongate,  tapering,  acuminate^  with  long  eitia  i 
cinereous,  thickly  clouded  and  sprinkled  with  fuscous ;  a  slight 
chestnut-brown  shade  near  the  base,  adjacent  to  Imt  below  tiif>  ^^\^  ; 
a  few  chestnut  scales  also  above  the  fold  haU'way  to  the  costal 
margin ;  dorsal  margin  thickly  clouded  with  fuscuns  throughont ;  a 
small  fuscous  dot  lies  at  the  end  of  the  cell  on  the  middle  of  the 
wing,  and  indeed  over  the  whole  wing-surface  tlie  dark  scahug  pre- 
dominates ;  cilia  greyish  cinereous. 

Hind  wings  very  narrow,  less  than  half  the  width  of  tlie  fore  wings  ; 
with  very  long  cilia ;  brownish  grey;  cilia  greyish  cinereous. 

Abdomen  greyish  cinereous  ;  anal  tuft  subochri^ous. 

Legs :  hind  tibiae  fringed  above ;  pale  ochreous  ou  their  inner  and 
under  sides,  greyish  fuscous  externally ;  hind  tarsal  jciiiit=i  iaiutly 
spotted  with  pale  cinereous,  a  small  pale  ochreous  spot  above  tlje 
first  pair  of  spurs. 

Exp.  aL  11-12  millim. 

Hab.  West  Indies — St.  Vincent  (Kingstown  and  windward  aide, 

3  specimens.  Smith). 
Type,  $. 

The  genus  Anybia  is  represented  in  Europe  by  a  single  apeciea, 
with  which  I  have  very  carefully  compared  tlie  two  now  dt^scribed  ; 
the  neuration  is  undoubtedly  similar  and  the  very  slight  diEercnce 
in  the  more  recurved  palpi  is  quite  insufficieat  to  Beparaie  thcii», 
especially  as  the  comparative  lengths  of  the  joints  witli  their  closely 
appressed  scales  precisely  agree  with  the  type.  It  is  Tetiiarkable 
that  this  genus  should  not  have  been  recorded  from  other  bcaiities, 
since  its  presence  in  the  West  Indies  indicates  the  probability  of  a 
wider  dbtribution. 
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AnYBIA  CTTRTIPUNCTKLLAy  Sp.  P. 

[Antenna  wanting.] 

Palpi  recurred  to  base  of  antennie,  apical  joint  as  long  as  the 
second;  purplish  fuscous. 

Head  purplish  fuscous ;  face  shining  pale  cinereous. 

Thorax  purplish  fiisoous. 

Fore  wingt  purplish  fuscous,  with  a  semicircular  pale  ochreous 
spot  on  the  outer  third  of  the  fold,  which  runs  through  the  middle 
of  it,  its  concavity  hebg  towards  the  base ;  two  minute  very  pale 
ochreous  spots— one  costal,  the  other  dorsal— opposite  to  each  other 
at  about  one  fifth  from  the  apex ;  cilia  purplish  fuscous  at  the  apex, 
pale  cinereous  on  the  dorsal  margin  below  it. 

Hind  wings  very  narrow  ;  pale  greyish  ;  cilia  pale  cinereous  with 
a  faint  ochreous  tinge. 

Abdomen  grevish  cinereous. 

Lege  purplish  fuscous  externally,  yery  pale  ochreous  internally ; 
posterior  tibiae  fringed  above  with  very  pale  ochreous  hairs  ;  a  pale 
ochreous  spot  at  the  base  of  the  spurs  and  some  pale  ochreous  spots 
on  the  posterior  tarsal  joints. 

Exp,  ah  8  millim. 

Hab.   West  Indies — St.  Vincent  (windward  side,   1    specimen, 

amithy 

Type,  2. 

A  much  smaller  species  than  conmersa^  and  at  once  distinguished 
by  the  pale  ochreous  spot  on  the  fold. 

Bateacrbdrin^. 
Batrachedra,  Stn. 
Batrachedra  albistrigblla,  Mschl. 

Batrachedra  albietrigella,  Mschl.  Ab.  Senck.  Nat.  Ges.  xv. 
pp.  345,  354  (1890). 

West  Indies — Portorico  (Mschl,), 

Zarathra,  Wkr. 

Zarathra  insulella,  sp.  n. 

Antennce  half  as  long  again  as  the  fore  wings ;  basal  joint  very 
slightly  enlarged ;  pale  yellowish. 

Maxillary  palpi  slightly  folded. 

Labial  palpi  very  long,  recurved,  slender,  acuminate ;  apical  joint 
slightly  longer  than  the  second  ;  white. 

IJeetd  thickly  clothed  with  appressed  scales,  projecting  in  front  at 
the  sides  of  the  face  ;  shining  whitish  with  an  aureous  tmge. 

Thorax  pale  yellowish. 

Fore  wings  shining  pale  straw-colour,  with  an  aureous  streak  ex- 
tending ftrom  the  base  along  the  middle  and  spreading  over  the  costal 
margin  beyond  the  middle  of  the  wing,  and  crossing  the  fold  towards 
the  dorsal  margin  in  two  diffused  spots,  the  first  near  the  base, 
the  other  about  the  middle;    immediately  before  the  apex   is  a 
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slender  shining  leaden-grey  semicircalar  line  bulging  outwnrds  from 
the  costal  and  recurved  to  the  dorsal  margin  about  the  anal  anp;le  ; 
at  the  apex  is  a  coiispicuous  black  spot,  from  which  a  curyed  bhu^k 
line  runs  through  the  cilia  towards  the  anal  angle,  but  i^  ended 
abruptly  before  reaching  it  ;  between  this  and  the  semicircular 
shining  line  already  mentioned  is  an  oblique  straight  black  line 
following  the  margin  of  the  wing  at  the  base  of  the  cilia  and  reach- 
ing upwards  nearly  to  the  costo-apical  spot ;  cilia  tipped  with 
black  at  the  extreme  apex,  those  on  the  hind  margin  pale  reddii^ti 
grey.     Underside  brownish  fuscous. 

Hind  wings  grey  ;  cilia  pale  reddish  grey. 

Abdomen  reddish  grey. 

Legs:  hind  tibiae  fringed  above  with  separate  pale  yellowish 
hairs,  giving  a  pectinate  appearance ;  a  black  spot  lies  at  the  hme  of 
the  spurs  and  three  black  bands  on  the  tarsal  joints,  which  are 
otherwise  white. 

Ea:p,  ah  9  millim. 

Hab.  West  Indies — St.  Vincent  (3  specimens,  Smith). 

Type,  c? . 

This  species  is  closely  allied  to  Oracilaria  leuconota^  Z.,  from 
Ubaque,  which  also  probably  belongs  to  this  genus  ;  the  species  now 
described  differs  chiefly  in  the  larger  dark  apical  spot,  which  is 
placed  nearer  to  the  costal  margin,  and  in  the  presence  of  the  oblique 
black  streak  below  it.  I  am  justified  in  separating  it  from  the  genus 
Oracilaria  on  account  of  its  much  longer  antennae  and  it^  sletidi^r 
long  recurved  palpi;  the  maxillary  palpi,  although  undoubtedly 
present  in  the  typical  Zarathra,  are  not  quite  so  strongly  developed 
as  in  this  species,  but  the  shape  of  the  wings  is  the  same,  ai^ilf  so  far 
as  I  can  judge  without  denuding  the  specimen,  the  general  piUteni 
of  nenration  is  similar.  This  genus  is  not  confined  to  South  Atnericn, 
but  extends  also  to  Africa  and  the  Indian  region. 

Obacilabiait^. 
Oracilaria,  Hw. 

Gracilaria  ^nrocapitella,  sp.  n. 

AntenncB  greyish,  faintly  spotted  with  paler  colour. 

Padpi  whitbh,  outer  half  of  second  joint  fuscous,  except  ni  the 
extreme  apex. 

Head  shining  iridescent  bronze  ;  face  shining  metallic  whitish. 

Thorax  shining  bronzy. 

Fore  wings  tawny  purplish,  mixed  with  pale  lemon-yello^v  heyond 
the  basal  fourth  ;  ■  a  conspicuous  broad  pale  lemon-yellow  baiid 
extends  from  the  basal  third  along  the  costal  portion  of  the  witi*^  to 
the  apex,  its  margin  not  clearly  defined,  the  tawny  purple  ble tiding 
into  it  from  below ;  this  band  is  widest  and  most  conspicuous  about 
its  commencement,  where  it  contains  one  or  two  minute  fuscous 
costal  dots ;  a  series  of  dark  purple  striee  is  also  visible  jilang  itie 
dorsal  margin,  and  some  small  groups  of  fuscous  scales  are  on  tlio 
apical  portion  of  the  wing,  reaching  to  the  extreme  apex ;  cilin  nt 
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apex  and  beneath  it  pale  yellowish  sprinkled  with  fuscous,  on  the 
dorsal  margin  grey. 

Hind  wings  grey,  with  cilia  of  the  same  colour. 

Abdomen  grey  ;  shining  creamy  white  beneath. 

Legs*,  anterior  and  median  pair  with  bronzy-brown  tibis  and 
white  tarsal  joints  ;  posterior  pair  shaded  above  with  bronzy  brown, 
tarsal  joints  whitish. 

Exp,  ah  12  millim. 

Hah,  West   Indies — St.  Vincent  (windward   side,    1    specimen, 

Type,  S. 

Gracilaria  apicepunctblla,  sp.  n. 

Antenna  with  the  basal  joint  slightly  enlarged  ;  longer  than  the 
fore  wings ;  very  pale  cinereous. 

Palpi  rather  long,  dependent,  slender;  second  joint  cinereons, 
with  a  darker  spot  on  its  outer  side  at  the  apex ;  apical  joint  about 
equal  in  length  to  the  second,  whitish,  with  a  dark  spot  rather  before 
the  middle  on  its  outer  side. 

Head  very  pale  cinereous ;  face  whitish. 

Thorax  dirty  whitish. 

Fore  wings  greyish  fuscous,  obliquely  barred  with  interrupted 
creamy-white  bands  along  the  dorsal  half  of  the  wing ;  a  round 
black  apical  spot  enclosed  in  a  pale  ferruginous  apical  space,  which 
is  narrowly  black-margined,  its  anterior  margin  straight,  its  poste- 
rior margin  following  the  base  of  the  cilia  around  the  apex  and 
apical  margin  to  the  anal  angle  ;  the  creamy-white  bands  and  mark- 
ings are  distributed  as  follows  : — near  the  base  a  small  square  dorsal 
spot ;  beyond  it  before  the  middle  a  larger  spot  tending  obliquely 
outwards  towards  a  small  subcostal  spot  before  the  middle,  between 
which  and  the  base  is  a  second  smaller  subcostal  spot ;  a  narrow 
line  from  before  the  middle  runs  along  the  dorsal  margin,  and  is 
dilated  beyond  the  middle  into  a  large  trapezoidal  dorsal  patch, 
which  reaches  to  the  inner  margin  of  the  pale  ferruginous  apical 
space,  and  diverted  to  the  costa  by  a  narrow  line  internally  and 
externally  dark-margined,  its  external  margin  being  the  bbckish 
inner  margin  of  the  ferruginous  space  already  mentioned  ;  before 
this  narrow  line  are  three  short  longitudinal  streaks,  the  middle  one 
almost  or  quite  communicating  with  a  short  oblique  subcostal  streak 
beyond  the  middle,  near  the  costal  end  of  which  another  oblique 
separate  streak  arises,  which  tends  backward  towards  the  dorsal 
margin,  terminating  above  the  origin  of  the  narrow  dorso-marginal 
line  before  the  middle  of  the  wing-length  ;  cilia  pale  greyish  tipped 
with  black,  on  the  dorsal  margin  pale  greyish. 

liiMif  wings  and  cilia  greyish. 

[A^hlnm^n  miasiiig.J 

£1^.  eh  $  miUim. 

Ilah.  West  Indies — St-  Vincent  (windward  jtidc,  I  ipectnicn, 
SmiikX 

Tm*  ?•  
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The  following  spedes  do  not  belong  to  the  families  dealt  with  in 
this  paper : — 

Grapkolitha"^.   vnbapieanut  Wkr.   Cat.   Lp.    los-   B.    M.    xxviii. 
pp.  387-8  (186a). 
Wert  Indies — Sau  Domingo  {WTcr.). 

Galata  rubidana,  \ykr.  Cftt.  Lp.  Ins.  B.  IVL  \xxv,  p,  1802  (186S). 
West  Indies— Jamaica  {Wkr.). 

Eggyna  submutata^  Wkr.  Cat.  Lp.  Ins.  B.  M.  \%x^.  pp.  1895*fi 
(1866), 
West  Indies — San  Domingo  {Wkr,), 

Cydona  notiiiteila^  Cram.  Pap.  Exot.  iii.  p.  128,  pi.  ccIxit.  fig,  G 
(1779). 

South  America,  Central  America. 
West  Indies. 
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EXPLANATION  OF  PLATE  XLL 

Fig.  *  L  Ptt/chamorbm  ejtudana,  d"  $t  p-  497^ 

(tj  K^uration,  J ;    h,  ne^i  ration    of   fore    wing^,  cj ;    c,  hAad,    (f : 
d,  hwid,  5  ;  ^t/  antenna^  cf  ■ 
Cmittfrrhintta  eulidano^  d   ?  j  P'  4^» 

ff.  Ncumtioti,    dt    ''j  n  juration   of  fore  winif,  5t  ^'j  h«ft^d,  ^' 
d,  hendj  5;  f,  ant^nua,  J* 
EpisimUA  framferraiiU^  ^  ,  p,  50L 

a>  Neuration  ;  6,  head, 
raopf A^rifl  alhimaml^t  $ ,  p.  fi03, 

w,  Neuration ;  6,  head. 
Bdiffmocera  ctdvifnmF^  ^^  p,  5W. 

d,  Neumtion  ;  i.  fJ,  head  ;  rf.  antenna, 
^endtofifitra  prtg^ans^  c7  ?  t  P*  ^-^* 

fl,  Keornlion,  d  I  **  Ijca'^i  d'  ^»  1^^*<1-  S  - 
Trapesiophimi grtmn^ila^  J*  p,  5^. 

0,  Neujration  ;  b,  head. 
Git/phi docoa  andti-r,  {^f ,  p.  531. 

fl,  Neutntion  i  6,  head  ;  c,  atitcima. 
Au±imohaM4  permmitel^a^  c^ ,  p.  534. 

a^  Neuration  ;  h,  bead :  c,  antenrui. 
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Fig.  ♦  10.  RUepitte  umbratipalpis,  cJ,  p.  611.    Genital  segraente. 
11.  Jorolophua  vitellue,  d*,  p.  512.    Genital  aegments. 

*  12.  poevi,  cJ,  p.  612.    Genital  seginents. 

13.  voalsitighamiy  c?,  p.  514.    Genital  segments. 

*  14.  Anaphora  nocUtina,  ($,  p.  515.     Genital  segments. 

*  15.  Felderia  dimidiella,  ^ ,  p.  516.    Genital  segments. 

*  =  Drawn  from  the  type. 
The  figures  are  all  enlarged. 


3.  On  the  Spiders  of  the  Island  of  St.  Vincent.— Part  I. 

By  E.  Simon  \ 

[Beoeiyed  October  16,  1891.] 

(Plate  XLTI.) 

[The  Spiders  dealt  with  in  this  memoir  have  all  been  obtained  in 
the  island  of  St.  Vincent,  British  "West  Indies,  bv  Mr.  H.  H.  Smith, 
who  was  sent  to  the  island  by  Mr.  F.  DuCane  Godman,  F.R.S.,  in 
order  that  he  might  assist  the  joint  Committee  appointed  by  the 
British  Association  and  the  Royal  Society  to  report  on  and  investigate 
the  Natural  History  of  the  West-Indian  Islands. 

M.  Eugene  Simon  has,  at  the  request  of  the  Committee,  been  so 

food  as  to  undertake  the  examination  and  description  of  the 
piders*,  and  in  this  paper  he  gives  the  result  of  his  examination  of 
the  specimens  belonging  to  the  families  AviculariidsD,  Filistatidae, 
Ulohoridse,  Dysderidse,  Oonopidse,  Leptonetidae,  Sicariidae,  Caponi- 
idae,  Drassidae,  and  Palpimanidae. 

As  only  a  portion  of  the  Order  Araneae  is  treated  of  in  this  first 
result  of  M.  Simon's  studies  it  would  be  premature  to  give  statistics, 
but  it  is  worth  while  to  call  attention  to  the  facts  that  a  great  portion 
of  the  species — about  80  per  cent. — are  found  to  be  new,  and  that  a 
considerable  number  of  the  novelties  are  known  to  occur  also  in 
Venezuela,  which  country  M.  Simon  himself  recently  visited,  with 
the  result  of  discovering  a  very  large  number  of  new  Spiders  and 
insects. — D.  S.] 

Ordo    ABANEJE,  Sund. 

Subordo  ARANEiE  THERAPHOSiB,  Walck. 

1 .  Familia  AvicuLARiiDiF*. 

1.  Sectio  AviculariicUe  trionychoe. 

SubfamiUa  PARATROPiNiK. 

Gen.  Anisaspis,  nov.  gen. 

Cephalothorax  humilis,  fovea  carens.     Oculi  fere  ut  in  Paratropi, 

sed   inter  se  magis  appropinqvati  et  subcontigui.     Partes  oris 

^  Communicated  by  Dr.  D.  Sharp,  F.B.S.,  F.Z.S.,  on  behalf  of  the  Committee 
for  Inve^tiffating  the  Fauna  and  Flora  of  the  West-Indian  Islands. 

'  With  tne  exception  of  those  belonging  to  the  family  Attidce,  which  will  be 
worked  out  by  Mr.  Geo.  W.  Feokham,  of  Milwaukee. 
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pedesque  fete  ut  in  Paratropi,  sed  parte  lahiali  apiee  arcuata  et 
m  inns  dense  apinulosa^  pedum  ungue  inferior e  vine  uUo,   MamiUcB 
duof,  articxdo  hasali  hrevi  et  lato,  arUculo  medio  longiore  et  cyUn- 
drato,  articulo  ultimo  medio  multo  hreviore  et  obtuse  conico* 
A  Paratropi,  E.  Sim.  ^  cui  affinis  est  imprimis  differt  cephalo- 

thorace  fovea  carente,  mamtllis  duabus  tantum  et  articulo  ultimo 

medio  breviore. 

1.  AnISASPIS  TUBERCULATA,  Sp.  DOT. 

$  .  Long.  4-6  mm. — Cephalothorax  breviter  ovatus,  hwnUiSj  sed 
longiiudinaliter  carinatus,  rugosus  et  impressuSj  obscure  fuscus, 
pilis  pronis  ctirvatis  squomuUsque  ferrugineis  crehre  vestitus,  in 
medio  pUis  alhidis  curt'utis,  antice  uniseruUis  postice  biseriatis 
ornatus.  Tuber  oculorum  parvum,  elevatum  et  subrotundum, 
Oculi  eonferti.  Abdomen  breve^  antice  truncatum,  postice  Uviter 
ampliatum  et  obtuse  truncatum^  fuscum,  creberrime  ferrugineo- 
squamulatum  et  tuberculis  baciUiformibus  obtusis  et  transversim 
ordinatis  insigniter  de4X)ratum  :  ad  marginem  anticum  tuberculis 
quatuor^  mediis  reliquis  majoribus,  dein  tubercidis  minoribus 
biseriatis  sex  (2-2-2),  postice  tuberculis  similihus  octo  quadri- 
seriatis  (4-4).  MamilUe  tesfacece.  Sternum  fulvum^  tenuiter 
rugosum  et  setis  hngis  clavatis  munitum.  Partes  oris  fulvce  et 
nitida;.  Pedes  obscure  fulvo^livacei,  fusco^variati,  femoribus 
crassis,  tuberculis  parvis  parum  regulariter  seriatis  munitiSj 
patellis  tibiisque  leviter  anguhsis,  supeme  paululum  depressis^ 
tihiis  cunctis  supra  aculeis  binis :  1*'  gracili  et  arcuatOj  altero 
erecto  et  apics  clavato^  et  subtus  aculeis  plurimis  similibus  armatls; 
metatarsis  tarsisque  cylindraceis  sat  gracilibus,  et  (saltern  pos- 
ticis)  supeme  seta  valida  et  erecta  munitis. 

Insula  Sancti  Vincentii. 

Subfamilia  CTENiziNiS. 

2.  PaCHYLOMERUS  SALEBROSUS,  sp.  DOT. 

J.  Long.  16  mm. — Cephahthorax  normalis,  Iwvis^  nigro-piceus, 
parte  cephalica  postice  leviter  dilutiore.  Oculi  antici  a  sese  an- 
guste  et  fere  oeque  separcUi,  medii  rotundi  lateralibus  plus  j 
minor  es,  later  ales  late  ovati  et  obliqui.  Medii  posiici  mediis 
anticis  vix  minores,  leviter  anguhsi,  a  latercdibus  posticis  haud 
separati.  Laterales  postici  mediis  vix  majores  sed  muUo  minores 
quam  laterales  antici.  Spatium  inter  laterales  anticos  et  posticos 
diametro  oculi  plus  quadruplo  angtistius.  Abdomen  maximum^ 
fusco^iolaceO'Sericeum,  subtus  dilutius,  txd)erculis  minutissimis 
setiferis  conspersum.  Chelas  nigrce,  props  apicem  transversim 
rugatce.  et  rufulo-crinitce,  rastello  ad  angulum  interiorem  abrupte 
prominente.  Partes  oris,  coxce,  stemumque  obscure  fulvo-rufes- 
cenHa,  nitida.  Pars  labialis  ad  apicem  dentibus  validis  parum 
regulariter  biseriatis  (5-3)  armata.      Coxoi  usque  ad  apicem 

'  Typus  P.  scrupens,  B.  Sim.,  ex  Amazona :  qf,  B.  SimoD,  Ann,  Soo.  But  Fr. 
1889,  p.  214. 
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dentatce,  dentibus  banlartbus  reliquis  vcdidioribus.     Pedes  rcibus^ 
tisiimi^  nigr(hpicei,  femoribus  infeme  dilutiorUms. 
Insula  Sancti  YiDcentii. 

A  P.  asperulo,  £.  Sim.,  cui  valde  affinis  est,  imprimis  difPert 
oculis  quatuor  anticis  inter  se  eequidistantibus,  oculis  lateralibus  pos- 
ticis  mediis  yix  majoribus,  rastello  chelarum  ad  angulum  abrupt iua 
prominente,  parte  labiali  et  prsesertim  coxis  pedum  mazillaritim 
crebrius  dentatis. 

3.  Ph^enothele  ^  iNSULARis,  sp.  nov. 

2  .  Long.  1 1  mm, — Cej)7ialothorax  fusco-piceus,  verstis  marginetn 
posticum  paulo  dilutior^  Icevis  et  suhglaber,  dongatua,  'parte 
cepJialica  valde  convexa^  antice  vise  attervaata^  utrinque  guko 
obliquo  et  abbreviato  profande  impressa,  parte  thoracica  dc-^ 
pressa  et  postice  valde  attenuata,  fovea  valde  procttnm 
semilunari,  Oculi  antici,  desupeme  visi,  lineam  rectam 
designantes,  medii  lateralibus  paulo  minores,  Oculi  postiei 
parviy  inter  se  subcequales.  Abdomen  breviter  ovatum,  supra 
nigricans  et  parum  dense  sericeo-pubescens,  subtus  testaceum. 
MamiUcs  paUide  testaceas,  Clielce  nigra;^  validoe^  rastello  rx 
dentibus  sat  parvis  sed  numerosis  et  pluriseriatis  composiio. 
Sternum,  partes  oris  pedesque  fulva,  femoribus,  prcesertim  an- 
ticisj  obsctirioribus  et  olivaceis.  Sternum  Zc&ve,  impressionihit^ 
parvis  binis,  transversim  late  remotis  munitum.  Pars  labialts 
subquadrata,  convexa  et  mutica.  Pedes  mediocres,  tibia  1*  paris 
infeme,  prope  medium,  actileo  setiformi  munita,  metatarso  leinter 
scopulatOy  aculeo  basUari  aculeoque  apicali  minutissimis  instni<:lo, 
tibia  2*  paris  aculeis  setiformibus  bints,  metatarso  aculeis  itifert- 
oribus  binis  robustioribus  aculeisque  apicalibus  binis  instrucio  / 
patella  3  paris  antice  numerose  et  inordinate  acideata,  sed 
patella  ^  paris  mutica,  tibia  3»  paris  metatarsis  3»  et  4»  par  turn 
sat  numerose  aculeatis,  tarsis  posticis  utrinque  prope  ungius 
minute  biacvleatis. 
Insula  Sancti  Yincentii. 

"S.  end  of  island.  Rocky  ground,  near  the  sea-level,  under 
trailing  plants."— H.  H.  8. 

Subfamilia  DiPLURiNiS. 

4.  Thelechoris  6UYANENSJ6,  Walck. 

My  gale  guyanensis,  Walck.  Apt.  i.  1837,  p.  231. 

Entomothele  guianensis,  E.  Sim.  Ann.  Soc.  Ent.  Fr.  1839, 
p.  216. 

Insula  Sancti  Yincentii. 

Tres  commun  dans  toute  Tile. 

Espece  ^galement  r6pandue  en  Guyane  et  dans  le  nord  du 
Br^il. 

'  Typus  P.  gaujoni,  B.  Sim.,  ex  Ecuador :  cf.  B.  Simon,  Aotee  Soc.  Linn, 
Bordeaux,  1889. 
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Nota. — Le  genre  Entomotheley  E.Sim.,  est  synonyme  de  TheUchorig, 
Karsch,  qui  a  la  priurlt<;.  D  apres  une  communication  du  Dr.  Lenz 
de  Lubeck  Entomothele  stria tipes^  E.  Sim.,  serait  la  meme  que 
Thelechoris  rutenbergi^  Karsch,  la  description  et  la  figure,  publics 
par  le  Dr.  Karsch,  d'apr^s  un  seal  individu  mutild  et  en  tr^ 
mnuvais  ^tat,  sent  tout-l^fait  m^onnaissables. 

5.  ACCOLA  ^  MODESTA,  Sp.  nOT. 

$ .  Long,  8  mm, — Cejyhalothorax  angustus,  testaceo-rufe^ens, 
kevis  et  nitidus,  jWLrce  et  longe  cinereosetostts,  Oculi  later aUs 
utrinque  ju^te  contigui,  late  ovati,  anticus  pastico  saltern  ^ 
major,  laterales  antici  ohliqui  inter  se.  anguste  separati ;  oculi 
medii  parvi,  elongati,  aim  lateralihus  posticU  lineam  parum  re- 
curvam  formantes.  Abdomen  oblongvm,  testaceum,  longe  et  sat 
remote  albidosetosum.  Sternum,  chelce  pedesque  testaceo-rufula, 
longe  setosa,  pedes  quatuor  antici  fere  mutici,  postid^  2)ra>sertim 
metatarsis  et  tibiis,  aculeis gracilibus  etlongis  numerosis  insiructi. 
Mamillce  lurido-testacecBy  articvio  basali  reliquis  longiore^  arti- 
culo  apicali  medio  circiter  cequilongo  vel  vix  breviore. 
Insula  Sancti  Vincentii. 

Ab  A,  luci/uga,  E.  Sim.,  diifert  oculis  lateralibus  anticis  posticis 
evidentius  majoribus  et  oculis  quatuor  posticis  lineam  minus  recurvam 
designantibus. 

Ab  -4.  cyclopi,  E.  Sim.,  cui  magis  affinis  est  et  subsimilis,  differt 
imprimis  oculis  lateralibus  anticis  paulo  minoribus  distinctius  sepa- 
ratis  et  mamillarum  articulo  ultimo  multo  hreyiore. 

2.  Sectio  AvicuUtriida  dionych€e. 
Subfamilia  BarychelinvB. 

6.  Stothis  *  AFFINIS,  sp.  nov. 

$  .  Lofig.  10-13  mm, — A  S.  astuta,  E,  Sim,,  cut  valde  affinis  est, 
tanium  differt  spatio  inter  ocuhs  laterales  anticos  et  ponticos  dia- 
metro  magno  oculi  saltern  haud  angustiore,  pedibus  anticis  paulo 
gracilioribus,  tibiis  infeme  aculeis  setiformihus  binis  instructis, 
metatarsis  aculeis  binis  robust iorihus  et  longioribus,  aculeis  tibi- 
arum  et  metatarsorum  posticorum  numerosioribus,  parte  labiali 
apice  demius  spinulosa, — Cephalothorax  obscure  fusco-piceus, 
fulvo-pubescens.  Abdomen  supra  nigricans  et  fulvo-2yuhescens, 
maculis  testaceis  triseriatis  omatum,  maculis  mediis  (quinque) 
subquadraiiSy  lateralibus  longioribus  et  obliquis  ;  subtus  tesfaceum 
et  maculis  quatuor  obscurioribus,  plus  minifs  disiinctis  et  lacini- 
osis,  notatum,  Chelee,  sternum,  pedes  maxillares  pedesque  fusco- 
picea,  patellis  tarsisque  paulo  dilutioribus. 

Insula  Sancti  Vincentii. 

"  Glen  near  sea-level,  under  rubbish ;  1000  ft.,  at  roots  ot' 
ferns."— ^.  H.  S. 

*  Typus  A.  litcifugat  E.  Sim.,  ex  Venezuela  :  cf.  Ann.  Soc.  Ent.  Fr.  1889. 
^  Typus  S.  cenobita,  E.  Simon,  ex  Venezuela :  cf.  E.  Simon,  Ann.  Soc.  Ent. 
Fr.  1889. 
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Subfamilia  AyicuLARiiNiB. 

7.  Tapinauchenius  sancti-vincentii. 

Mygale  sancti-vincenti^  Walckenaer,  Apt.  i.  1837,  p.  216. 

2.  Cephdloih.  long,  17' 5  mm,,  lat,  15  mm.  Ahd,  long.  20  mm. 
Pedes  :  1. 46-2  mm.,  II.  4 1  '5  mm..  III.  40  mm.,  IV.  485  mm.-— 
Cephalothorax  ovatus,  humiliSy  nigricans,  pilis  tenuibus  pronis 
sericeis  leviter  violaceo-micantibus,  ad  marginem  longiorihvs, 
crehre  iectus.  Oculi  quaiuor  antici,  desuperne  vlsi,  Uneam  sub- 
rectam  fonnantes ;  medii  rotundi  lateralibus  paulo  majores  et 
inte%'  se  quam  a  lateralihus  paulo  remotiores  ;  laterales  elongati 
atque  obliqui.  Oadi  postici  utrinque  appropinqvati  sed  disiincte 
separati,  medii  elongati  et  postice  acuti,  laterales  latius  ovati, 
mediis  majores,  sed  lateralihus  anticis  minor es,  spatio  inter 
laterales  anticum  et  posticum  dimidio  diametro  oculi  plus  duplo 
angustiore.  Abdomen  ovatum,  supra  nigricans,  nigro-velutinum, 
longe  et  parcius  dnereo-rufulo-hirsutum.  Partes  oris,  sternum, 
coxo!  venterque  nigra  et  nigerrimo-velutina.  Partes  oris  intus 
coccineo-ciliatce.  Pedes  robusti,  longissime  et  creberrime  cinereo- 
sericeo-hirsuti.  Scopulce  metatarsorum  quatuor  anticorum  latls- 
simce  et  basin  •  attingentes,  scopulce  metatarsi  3*  pans  tertiam 
partem  basilarem  occupantes,  metatarsi  4»  pains  apicem  tan  turn 
occupantes.  Metatarsus  4**  paris  tibia  circiter  CBquilongus, 
MamiUoe  nigra?,  nigro-velutince,  metatarso  4*  paris  non  multo 
breviores,  articulo  ultimo  medio  hngiore. 

Insula  Sancti  Yincentii. 


Subordo  ARANE^  VER^,  E.  Sim. 

1.  Aranesd  versB  cribellats. 
1.  Familia  FiLiSTATiDiE. 

8.    FiLISTATA  CAPITATA,  HentZ. 

Pilistata  capitata,  Hentz,  Bost.  J.  Nat.  Hist.  iy.  1842,  p.  228, 
t.  viii.  f.  7. 

Teratodes  depressus,  C.  Koch,  Ar.  ix.  1842,  p.  103,  f.  755. 

F%listata  cubescola,  Lucas  in  Ramon  de  la  Sagra,  Hi^t.  Cuba,  &c., 
Ar.  1853,  p.  74,  tab.  iv.  f.  2. 

Filistaia  copitata,  Keyserl.  Verb.  z.-b.  Ges.  Wien,  1879,  p.  345, 
Ub.  iv.  f.  33. 

Insula  Sancti  Yincentii. 

"  Windward  side  near  Stuce  River."— iff:  H.  S. 

Esp^ce  tihs  rdpandue  dans  toute  rAmerique  temp6rde  et  tropicale 
depuis  lesud  des  Etats-Uuisjusqu'a  la  Republique  Argentine. 
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2.  Familia  nLOBORiD.s« 

9.  DiNOPis  8PIN08U8,  Marx. 

Dinapis  spinosus,  Marx,  Proceed.  Acad.  Nat.  Sc.  Philad.  1889, 
p.  341,  tab.  xi. 

Insula  Sancti  Yincentii. 

Cette  esp^e  est  r6pandae  dans  le  sud  des  Etats-Unis  (Florida, 
Alabama,  &c.),  dans  les  Antilles^  et  au  Y^i^zuela. 

10.  UlOBORUS  PBNICILLATI78,  Sp.  nov. 

2  .  Long,  4  mm, — Oephahthorax  nigricans,  linea  media  tesiacea, 
antiee  evanescente,  notatus,  pilis  plumotis,  supra  albis  versus 
marginem  fulvis,  crehre  vestiius.  Oculi  postici  sat  magni,  sub- 
cequales,  in  lineam  validissime  recurvam  dispositi,  medii  inter  se 
quam  a  lateralihus  evidenter  remotiores,  Oculi  anttci, prope  mar- 
ginem clypei  sitif  medii  lateralihis  paulo  majores.  Area  oeuhrum 
mediorum  vix  longior  quam  latior  et  antiee  quam  postice  non 
multo  angusiior.  Abdomen  in  parte  prima  validissime  tumidum, 
apice  mucTonihus  hinis  grossis  obtusis,  leviter  divaricatis  et 
antiee  peniciUatis  munitum,  postice  longe  declive  attenvatum  et 
subacuminatum,  subtus  in  regions  ventrali  convexum,  nigricans^ 
fulvo  ferrugineoque  puhescens^  in  dedivitate  anteriore  dilutiore 
et  linea  media  fusca  longitudinali  notatum,  in  declivitate  pos- 
terior e  linea  media  fusca  tenuiore  et  maculis  albis  parvis  biseriatis 
notatum^  utrinque  in  partihus  lateralibus  macula  nigricanti 
subrotunda  omatum.  Pedes  valde  incequales:  pedes  1*  parts 
reliquis  multo  longiores^  femore  patella  tibiaque  crassiore,  fusei, 
femore  suhtus  dilutiore  et  intus  prope  medium  subannulato,  tibia 
ad  basin  dilutiore,  ad  apicem  levite^"  incrassata  et  supra  et  subtus 
setis  hngis  crassis  nigris  rufulisque  cristam  formantibus  omata^ 
patella  supra  ad  apicem  setis  similibus  paucis  mu/nita,  metatarso 
luteo,  gracUi  et  recto.  Pedes  sex  posteriores  obscure  fulvi,  plus 
minus  fusco-variati,  cuncH  ferrugineo-puhescentes  et  pilis  plu* 
mosis  albis  conspersi ;  tibia  2*  parts  supra  ad  apicem  letnter 
cristata,  metatarso  4^  parts  in  dimidio  basilari  fulvo,  depresso  et 
calamistro  munito,  in  dimidio  apicali  fusco  et  recto.  Vulva 
processu  depresso  retro-directo  apice  bijido  munita, 

(S ,  Long,  3*2  mm, — Cephalothorax  latius  ovalis,  postice  et  pra^ 
sertim  antiee  magis  attenuatvs,  nigricans,  linea  media  testacea 
integra  sectus,  pUis  plumosis  fulvis  parce  munitus.  Abdomen 
anguste  oblongum,  nee  elevatum  nee  mucronatum,  ad  marginem 
anticum  minute  incisum,  nigricans,  plus  minus  fulvo-testaceo 
variatum.  Pedes  longior es,  tibiis  V  paris  sat  gracilibus  longis 
et  leviter  arcuatis^  haud  cristatis  sed  supeme  usque  ad  basin 
aculeis  fulvis  peUucentibus  numerosis  etfere  inordinatis  insig- 
niter  munitis,  Pedes-maxillares  brevissimi,  luridi,  pateUa 
tibiaque  nigris. 
Var.  /3.  Ceplialothorax  obscure  fulvus,  vittis  duabus  fuscis  antiee 
evanescentibus  notatus,  pilis  plumosis  in  medio  alhis  in  lateribus 
coccineis  vestitus.    Abdomen  pallide  fulvum,  fulvo-aurantiaeo 
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puhueen8  eiparee  alho^ariatum.  Pedes  faUn^  arUici  vix  infuS" 
cati,  eristis  tUnaUbus  ftdvis. 

Var.  y.  Niffrwny  eephalothorace  prqpe  marginem  posticum  minute 
teitace<hlineato^  pilis  plumosis  obscure  fulvis  vestUo  etpilie  aJhis 
paueU  lineam  mediam  lineamque  marginatem  designantibus 
omato.  Ahdomine  in  dedivitate  posteriore  punctis  a&is  pau^cis 
hiseriatis  omato.  Metaiarso  1*  parts  in  parte  hasali  luteo,  pedum 
sex  posteriaribus  femoribus  props  apicem^  tibiis  ad  basin^  m^ta- 
tarsis  ad  basin,  in  medio  atque  ad  apicem  anguste  testaceo- 
annulatis. 

Insula  Sancti  Vincentii. 

CommuD  dans  toute  File. 

11.    MlAGRAMMOPES  SCOPARIUS,  Sp.  nOV. 

2 .  Long.  6  mm, — Gephaloihora>x  ater,  ad  marginem  dypei  an- 
guste tcstaceuSj  pilis  plumosis  pronis  fuLvo-nitldis  dense  vestitus^ 
mulio  longior  quam  latior,  antice  posticeque  truncatus,  fere 
parallelus,  sed  antice  ad  oculos  ahrupte  latior,  pone  ocuhs  leviter 
transversim  impressus,  Oculi  longe  ante  medium  siti,  asqualeSj 
medii  inter  se  quam  a  lateralihus  multo  remotiores^  sed  spaiio 
inter  medics  et  laterales  diametro  oculi  plus  triplo  latiore.  Ab- 
domen  fulvum,  supra  albido-pubescens  et  vitta  media  obscuriore 
fuhfO'pilosa,  postice  sensim  ampliata  et  utrinque  minute  nigro^ 
punctata,  notatum,  subtus  albido-pilosum,  minute  nigro-quadri" 
punctatum  et  utrinque,  paulo  ante  medium,  macula  majore 
subrotunda  nigra  notatum,  hngissimum  et  subparallelum,  antice 
recte  sectum,  postice  supra  mamiUas  brevissime  productum  et 
rotundum.  Partes  oris  pedesque  obscure  fulvo-olivacea  ;  pedes 
aniici  late  nigricanti-variati,  postici  patellis  metatarsisque  supra 
infuscatis.  Pedes  antici  rdiquis  multo  longiores  et  robustiores, 
femoribus  tibiisque  validis  et  cglindracels,  tibiis  inferne  longius 
fulvo-pilosis,  metatarsis  cylindraceis  leviter  curvatis  et  versus 
apicem  attenuatis  et  supra  et  extus  pilis  longis  erectis  nigris 
rufidisque  mixtis  cristam  duplicem  formantibus  omatis  sed  ad 
apicem  brevius  albo^Hosis  ;  metatarso  4f  paris  tibia  fere  duplo 
breviore,  paulo  crassiore  supra  longe  excavate  et  calamistro 
tertiam  partem  apicalem  articuli  attingente  munito,  subtus  cum 
tarso  spinis  obtusis  et  leviter  davatis  numerosis  et  regulariter 
serial  muniio. 
(J .  Long.  4*5  mm. — Oephalothorax  brevior  et  antice  latior,  sed 
postice  sensim  attenuatus.  Abdomen  brevius^  nigricans^  fulvo- 
piloswn,  vitta  media  parum  expressa,  confuse  testaceo-marginata. 
Pedes  antici  haud  cristati,  ruftdi  supra  nigricantes,  tibiis  supra 
aculeis  validis  acutis  et  leviter  lanceolatis  biseriatis  (12-8)  valde 
armatiSy  metatarsis  aculeis  debUioribus  parcius  munitis,  meta" 
tarsis  4<  paris  nigris  subteretibus  et  rectis.  Pedes-maxiUares 
brevissimiy  fulvo-rufuLi,  femore  crasso  et  brevi  valde  curvato, 
pateUa  iibtaque  eirciter  asquHongis,  tibia  ad  apicem  proeessu 
fulvo  minuto  et  obtuso  supra  munita,  tarso  bulboque  subglobosis. 
Insula  Sancti  Vincentii. 
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2.  AranesB  versB  ecribellata* 

1.  Familia  Dysderid^. 

12.  Ariadne  solitaria,  sp.  dot. 

5 .  Long.  8  mm, — Cephahthorax  ovatu^^  paUide  fusco-pic€US^ 
suhtilUsime  coriaceus,  nitiduSj  parce  seto&us,  Oculi  sat  nusgni 
et  ovati,  subcequaUs  (laUrales  anUci  reliqiiis  pauU  rtiajori's}^ 
medii  inter  sejuxta  contiguif  utrinque  laUrahs  mutifjiti^  spatiitm 
inter  medios  et  later  ales  diametro  oculi  non  mislt4y  latim*  Cly^ 
pens  oculis  lateralihus  anticis  angustinr.  Abd^mtn  fjhlofi^m^ 
teretiuscvlum,  supra  atrO'Violaceumy  subhts  ei  in  luUribus^ 
prcesertim  antice,  fidvo-testaceum,  ciaereo-pubeieeHS,  Uhdm 
breves  et  robustce,  fusco-piceas,  nitida^  nee  r^gai<B  luc  rufjom. 
Sternum  pallide  fusco-rufescens  nitidum,  Pedr^  nat  brevis^f 
luridi^  metatarsis  tarsisque  anticis  infiiscatis^  pedes  antiei  j)Os-^ 
ticis  longiores  et  robustiores,  feniore  1*  parts  itpia^  ijicmsstiid 
supra  aculeis  tribus,  intus  aadeis  binis  (inferiore  aJiero  mftlto 
lonyiore  et  leviter  sinuoso)  armato  ;  pafdia  muticaf  fifAnd  inta» 
et  extv^  aculeis  parvis  trtbus  uniseriatis  et  mthtits  wcahls  hn* 
gioribus  4—4  armMa^  metatarso  subtus  itnthis  similibus  ifd 
incequalibus  6-6  instru^^,  sed  actdeis  later alibtis  earentt ;  tibia 
2*  paris  intus  a^mleis  lateralibus  parvis  trtbus  ejrtm  acu^i& 
minutissimo  unico  et  subtus  acuhis  longis  4-A  armala^  tiUn 
S*  paris  actdeis  binis  uniseriatis,  metatarso  acuhis  biniA  uninri- 
atis  et  apicalibus  binis  subtus  munitis.  Pedes  4*  paris  *imnino 
mutid.  Pedes^naanllares  breves  et  robasti^  ftJilvi,  tamo  infasritto 
apice  acuminato,  tibia  tarsoque  intus  sat  nmn&rose  U  fere  inordi' 
nate  acul^atis. 
Ab  A,  pennsylvanica,  C.  Koch  {bicolore^  Ilentz),  cui  affinb  ejt, 
diifert  oculis  oblongis  et  minus  disjunctisj  fcmore  aiilico  aptce 
pluriaculeato,  tibiis  anticis  aculeis  iuferioribus  et  lateralibus  armatii 
(in  A.  pennsylvanica  femore  uniaculeato  et  tibiis  aculela  iuferioribm 
tantum  armatis). 

Insula  Sancti  Vincentii. 

'^ Baronallie^   near   sea-level,    open   valley;    under   rubbish**'— 
H.  R.  S. 

2.  Familia  Oonopid.is* 
Gen.  Dysderina,  no?,  gen. 

Oonops,  Keyserling  (ad  part.)« 

A  Gamasomorpha,  Karsch,  cui  affinis  est,  differt  cadis  posttti^ 
inter  se  juxte  contiguis  et  lineam  rectam  fornuinubus,  jn^iiiM 
lateralibus  niajoribus,  oculis  anticis  reliqrtis  oculis  majonhm  ti 
spatio  diaitietro  oculi  evidentissime  anguMiore  iTtXer  sese  stpartitts^ 
clypeo  oculis  anticis  angustiore,  stenm  lata  seti  postlct'  mfujii 
attenuato  et  truncatura  postica  coxis  aagiisitore,  icutis  ahdomi- 
nalibus  dor  soli  et  prcesertim  ventrali  ptufilcc  phis  mi  mis  abbre- 
viatis  et  mamillas  haud  attirujentiJbuSy  pcdibus  tongi^iibus^  o&m 
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cunctis  longioribus  quam  lationhus  et  cylindraceiSf  tihiis  meta- 
tarsisque  anticis  et  gcBpe  femorlbus  aeuleis  longis  pronis  hise- 
riatis  ordinatis  subtus  instructis. — Pedes-maxillares  maris 
femore  patella  tihiaque  gracilibus  et  teretihtiSf  tarso  bulboque 
rMucimis^  ovatisy  apophysi  apicali  parva  instructis, 
Typus  hujus  generis  est  Oonops  principalis,  Keyserling. 

13.  Dysderina  principalis,  Kevserling.  (Plate  XLII.  tig.  L) 
Oonops  principalis,  Key serLYeTh.  z.-b.  Ges.  Wien,  1881,  p.  296. 
5 .    Long.   4    mm, — CephaUthora^x  fusco-purpureus^    subnujtr, 

coriaceo-rugosus,  spatio  medio  et  in  lateribus  zonis  i^adinittibus 
latis  et  parum  regularibus  lasvibus  et  nitidis  notaius^  Area 
octdorum  campactUis,  latitudinem  frontem  fere  totam  ovctijjans. 
Oculi  postid  suboRquales,  desuperne  vm,  lineam  subrectam  desiy- 
nantesy  medii  inter  se  juxte  contlgui,  a  lateralibus  viv  sepftntti. 
Oculi  antici  posticis  paulo  majores,  subrotundi^  spatio  diamftro 
oculi  circiter  duplo  angustiore  inter  sese  distantes,  Ghjptu^  hviier 
depressus  et  innuiter  marginatus^  oculis  anticis  circiter  itr^uilaius^ 
Scuta  abdominalia  fusco-purpurea,  Icevia  et  nitidissima^  dormh 
magno  tertiam  partem  apicalem  abdominis  superauU,  ventraU 
uiedium  superante,  tenuissime  marginato,  postice  recti  secto, 
antice  in  pedicido  transversim  carinulato.  Sternum  rufuhim^ 
ad  marginem  grosse  et  parce  granosum  et  in  medio  atrimdis 
nigrisjlexuosis  areolato-cancellutum.  Pedes  obscure  ffdft-rtjftdi^ 
mediocres,  femoribus  sat  rolmstis  et  compressis^  aittiiia  i>.i{its 
aeuleis  seriatis  tribus  et  intus,  in  parte  apicali,  acuhis  binis 
instructis,  iibiis  infeme  leviter  deplanatis  et  aeuleis  longts  H 
proniSybiseriatis  4-6,  metatarsis  aeuleis  similibus  2-tt  ftrmatLn, 

(^ .  Long,  3*5  mm. — Femina  subsimiUs,  sed  scutis  ahlomhutUbus 
majorihus  in  dor  so  fere  omnino  obtectis,  Pedes-maxilLires  Inttt, 
femore  sat  crasso,  arcuato  et  davato,  tibia  patella  paido  hwjiore^ 
teretiusculo,  bulbo  magno,  ovato. 

Insula  Sancti  Vincentii. 

Cette  espdce,  d6crite  de  Colombia  par  Keyserling,  se  trouve  ausst 
au  y^D&uela,  oii  elle  est  commane. 

14.  Dysderina  princbps,  sp.  nov. 

J.  Long,  4  mm, — Cephalothorax  nigro-purpureus,  unif or  miter 
valde  et  crebe  coriaceo^granulosus.  Area  oculorum  compacitlis 
et  latitudinem  frontem  fere  totam  occupans,  Oculi  pmiid  sttlh- 
cequales,  contigui,  in  lineam  rectam  dispositi,  OculiantictpoHkis 
paulo  majores,  subrotundi,  spatio  diametro  omdifere  dtiph  anffus^- 
tiore  inter  sese  separati,  Glypeus  oculis  anticis  circiter  *  *  7  ailatus^ 
leviter  depressus  et  tenuiter  marginatus.  Scuta  nklijminalia 
nigro-purpurea,  parce  et  crasse  albido-pilosa,  dorsaU  opaco, 
magno,  tertiam  partem  apicalem  superante,  ventrale  nilidOf  dimi~ 
dium  ventrem  multo  superante,  haud  marginato  et  postice  rtch 
secto,  antice  in  pediculo  tenuiter  transversim  striolato.  Sternum 
fusco-purpureum,  ad  marginem  parce  et  grosse  gratumim,  in 
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medio  earinis  JUoftioHs  parum  dutinde  areohtum.     P^s  fitivo- 
rufidi  ut  in  prcecedente  aculeati. 
A  Byaderina  principalis  Keyserl.,  cui  valde  afliuifl  est,  prBssertira 
differt  cephalothorace  UDiformiter  grauoso  eL  5cuto  abdoimuali  aupe- 
riore  opaco. 

Insula  Sancti  Vincentii. 

15.   DySOBRINA  8PINI6ERA,  Sp.  DOY.      (Pl&te  XLIL  fig^  2,  3.) 

5 .  Long*  4*5  mm, — Cephalothoraic  palHde  rufesctns,  versus  jnar* 
ginem  leviterinfuscatusy  crehre  coriaeeo-ru(f(mts^  latui  et  e^i'&na. 
Area  ocidorum  compactUis,  latitudmem  frojilakm  patdo  angua* 
tior.  Octdi  sat  magni,  8uhcequal€$,  ovati  et  inUr  scjuxte  contigui, 
qtiatuor  postici  in  lineam  plane  rectam,  dtm  antici  {reltquit 
paulo  majores),  spatio  diametro  ocuU  an^usUore  seJutiJCtK  C?y- 
peus  octdis  anticis  drciier  osquilatus.  SatUi  ahdominalia  fulm- 
aurantiaca,  lavia  et  nitida,  dormde  ^vaiuniy  dimidiam  lon^i- 
tudinem  non  multo  superans,  veniraU  innmm  epirfastric^m  fwn 
multo  superana  et  postice  late  rotundum^  antictj  p^ope  petloluMj 
transversim  striatum.  Sternum  imfulum,  tenniter  €t  ereifft 
eorvoMO-rugosum^  et  granulis  jtaido  majoAhuM  eonsjt€rtum. 
Pedes  rohusti  et  parum  longi,  luridi^  ftmore  V  paris  xubim^  ad 
marginem  exteriorenif  acideis  tribtis  (1  et  2  hngig^mis)^  ad 
marginem  interiorem^  in  parte  apicfdi  aculeis  tribm  pavl^ 
minorihus  armato;  femore  2*  pans  utrinque  aculeis  tttiiU$ 
minoribus  binis  armato,  tihiis  aniicis  svMus  pmdulum  deprtsdt 
et  acuieis  longissimis  pronis  et  lemUr  tUvatU  B-%^  et  inetaiamM 
aculeis  similibus  3-3  valde  ingtru4:tis, 

<J .  Long.  4  mm. — Femince  fere  simiiiSi  sed  seutix  aJ^dominafibus 
dorsah  et  ventrali  fidvo-rufulisy  mtdto  nmjoj'ibuSt  a^n^m  ftrt 
attingentibus  et  2^>ostice  subtruncaiisf  stemo  c&nvc>viore^  C4>r\a<m 
sed  anticej  pone  partem  labialem,  htvi  el  nitido,  pedum  aTiitcQrum 
a4yuleis  debdioribus.  Pedes-maxUlares  lidei,  femore  »at  grtu^if 
patella  et  tibia  circiter  a^quilongis  it  kviter  ovatis,  iarso  Imlhoqy^ 
maximiSf  albidis  et  subpeUucentlbU'S,  reliquis  artkidis  simvd 
sumptis  multo  longioribus  et  cra^sioHlHt^^  bidbo  hie  ovato  sed 
sensim  attenuaio  atque  apophysi  sat  robasta^  ntfuJa  apicc  nigra^ 
contorta  apice  oblique  secta  et  acuta  instructor 

Insula  Sancti  Vincentii. 

Se  troave  aussi  au  Y^o6zuela»  oil  il  e^  tres  r^pandu. 

Gen.  CiNETOMORPHA,  DOT.  gen. 

Cephalothorax  breviter  avatus  et, prces€riim  postkey  convej^if.  Ana 
oadorum  latitudinem  frontalem  toiarn  occupans^  Oculi  quatuor 
postici  in  lineam  valde  procurvam,  m&^lii  inter  se  jajcte  contigm 
et  lateralibus  majores^  lateraUs  a  medlis  distintU  se/MiratL 
Oculi  antici  reliquis  paulo  majores  et  spatio  diametro  oculi 
latiore  inter  se  digtantes.  Clypeas  ocalis  aniicU  latior,  rariui 
cequUatus.  Abdomen  suhglobosum  vel  brtviter  ot'alww*,  *citlo 
dorsali  magno   omnino   obtectum,   scnto    ventrali   magna^  sed 
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mamiMcu  haud  attingente  et  postice  subrecte  secto ;  mamillce 
inferm  semicirculo  coriaceo  cinctce.  Sternum  latum,  sed  paulo 
limgius  quam  latum,  postice  attenuatum  et  inter  coxas  posticas 
rtde  sectwn.  Pedes  breves  et  robusti,  omnino  mutici,  coons 
cunctts  subglobosis,  femorUms,  prc^sertim  anticis,  compressis  et 
subdavatis,  tarsis  minutis  metatarsis  brevioribus.  Pedes-maxiU 
lares  maris  femore  robusto  et  subclavato,  tibia  patdlaque  brevihus 
et  subcequis,  bulbo  mediocri  sed  apophysem  apicalem  longissimam 
et  inius  curvatam  gerente. 
Tjpus  hujus  generis  est  C,  puberula,  E.  Sim. 

16.   CiNETOMORPHA  SIMPLEX,  Sp.  nOY. 

?  .  Long.  3  mm. — CeplialothorcLX  fulvo-^turarUiacus,  breviter  ovatus 
et  convems,  antice  antennatus  et  obtusus,  omniivo  crehre  et  sub- 
tUifer  cor{<iceo-</ranulos2is  et  in  medio  setls  nigris  paucis  erectis 
muniius.  Abdomen  magnum,  scuto  dorsali  rufulo,  uniformiter 
8id>tUit^rque  coriaceo,  minute  et  parcissiine  impresso,  et  pilis  luteis 
sat  longis  et  crassis  parce  vestito,  scuto  ventrali  suhloBvi  antice  in 
regione  epigasteris  leviter  ruguloso.  Sternum  omnino  subtiliter 
coriaceo-rugosum.     Pedes  breves,  fulvo-aurantiad. 

Insula  Sancti  Vincentii. 

A  C  silvestri,  £.  Sim.,  cui  valde  affinis  est,  imprimis  differt  pilis 
abdominis  crassis  et  luteis. 

Gen.  Pelicinus,  nov.  gen. 

Cephdlothorcuc  sternumque  fere  ut  in  Gamasomorpha,  sed  cephalo- 
thorace  humiliore.  Area  oculorum  latit udinem  frontalem  fere  totam 
occtipans.  Oculi  cuncti  mquales,  qxmtuor  postix^i  in  lineam  valde 
procurvam  ordinati,  medii  inter  se  juxte  contigui,  sed  a  latera- 
libus  distincte  separati.  Oculi  antici  spatio  diametro  oculi  latiore 
inter  se  distantes,  Clypeus  oculis  aniicis  latior.  Abdomen 
anguste  oblongum,  scuto  dorsali  omnino  obtecium,  scuto  ventrali 
abbreviato  dimidium  ventrem  vix  superante.  Mamillce  haud 
eoriaceo^nctce.  Pedes  sat  longi,  coxis  sunctis  subghbosis,  femo- 
ribus  ad  basin  compressis,  metatarsis  tarsisque  longis  et  gracil- 
limis.  Pedes-maxillares  maris  femore  g radii,  patella  tibiaque 
circiter  cequilongis  et  ieretiusculis,  bulbo  magno,  globoso  et  depres- 
siusculo,  apophysi  media  sat  hynga  instructo. 

17.  Pelicinus  marmoratus,  sp.  nov.  (Plate  XLII.  fig.  4.) 
$  .  Long.  3  mm. — CepTialothorax  flavo-^ufescens,  subtiliter  et  crebre 
coriaceus  et  in  medio  pilis  albidis  crassis  paucis  munitus,  area 
oculorum  nigro-dncta.  Oculi  aquales,  postici  in  lineam  valde  pro- 
curvam  dispositi,  antid  ovati  atque  obliqui.  Sternum  luteum,  sub- 
tiliter coriorCeum  et  opacum.  Abdomen  sat  anguste  ovatum,  scuto 
dorsali  nitido  sed  subiilissime  coriaceo  et  pdis  albidis  crassis  et 
longis  consperso,  obscure  fulvo-livido,  maculis  magnis  infuscatis 
parum  expressis  et  subquadratis  quadriseriatim  ordinatis  omato  ; 
scuto  ventrali  rufulo,  leviter  coriaceo  et  piloso,  abbreviato,  postice 
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ruxffM,  jr></f't/'«  ahnjpU  fJ^jtllris  tt  trttn^^tut^    ^"^s  jn^  ,.^-i    •*- 

manf^^^  'nw/lii  hiteraW/iu  wajor^s*  O^^U  a^ti^i  f*~  .i  #  ••-•',  '^ 
i^/./^/*  Me,  art{/wtfu(Hi'/ii€  Mepttrati,  Ch^pttxM  otK^iM  c*%-*f  r»»"^ 
an//ijLMfi/rr,  SUraum  mti*jtium^  l<tn*je  ot'ttUuM^  i»^'iv  ^'  r  ti, 
AUfUnnen  ncui'm  dornali  f ^  iffufrali  om^Li^  *^':#^  .-i-  /*  "■* 
/;r^i//^*  el  rohuHti,  mutici,  awis  tjtoho*iii^  ftmorih^  fK^^^nt^^^ 
laU  clfival'i-Xy  Uirnu  anfitiM  mffatai^ms  iwa  *itvlt9  ^*ft  lO^*^  ^ 
f\'f/jH'ma.ri//arf4  maris  in^tijneFtffmoreparvQ  ^  //-fi^*i:j^,  p""*  i 
ma.rimn  late  ovata^  tihia  inittttfiif^tiftft  n^nliformi^  ijr*&  xit  i**; 
terefiuMruh,  hulho  parvo  dratiftirmi  ad  ajjtcem  tonit  i^»^^ik 

IH.   OpOPyfCA  DKSEUTICOLA,  sp*  nov-      (PUte  XLII.  %,  5J 

y  .    Ar;/^//.  2'7  mm, —  (.^ephnhjtlmra.v  fulvo-nift^tiix^  in  nuK^  hi* 

diluliory  lm>U  el  pilis  afhidis  crttsxia  paucu  Qnmbfs^  in  hUrihm 

HuhlilinHline  et  crehre  strinfytins,  ar^'ti  ootlorum   ixn'jtisU  mitf^ 

ciiicla,      Oculi  post  lei  coittujui,  mtdii  itikralifnts  ^^t(/o  jnifj&^*». 

Oculi  aniici  reliquis  mrf/VMYS,  sjmtio  dinmrtro  Ofw^i  pita  dnfls 

nmptstiore  inter  sese  sejufti^ti.      ^^tvrnutn  fidvnm^   hnr,  mti*ii^ 

8imut)i,    Scuta  abdomiudfta  ffthui^tuntafm^  mlida^  seilminukd 

parciasimf  nujom  et  pdU  fdlds  mt  ht^is  consper-sa.     P^kh 

ma.vHlare»  pedesque  oninitw  htttt, 

cf  .  Ijomj,  2*5  mm. — Femimv  ^tdrnmUU^     PedfS-mturiihff^  ^»^^^ 

fnnore  parvo,  compres^o  tt  minuie  rhtvato^  paf^Va  Tnaxitm,  hU 

\      ovtfta,  ad  basin  raid/'  et  rtt^  oirM-^^m,  tthia  mirmfUtimtit  nofii- 

fonni^  tarso  tibia   ion'ji }rf  ei/iituii^tcf*}^  htdho  ad  apiam   fr?^^ 

insYrtOt  brevi  obtu.^^  /<  vit^r  %'umtto  H  d^ntijfornn* 

In^uU  Sftucti  ViuoiMUii. 

ih  deserticout^  E.  Sim.»  habilp  j^iystjue  loutes  tes  regions  chauJe* 
ot  lUvNcrtitjuos  »iu  jrlobo  ;  jo  Vm  trt>uvA*  \iM%s  \t  Sahftm  Algerien,  en 
K^>l»to»  oil  Ar*bii\  au\  llo<  nuii(^|ait^  ct  mi  Veni^ueU. 

I'ue  08Jh\h*  l^^i4  voisiuis  dii  LVuhla  i^i^^  dt^eritr  par  Kevserliog  sous 
lo  iiom  il*(><>wo;k«  cup:tf^s  ^Wrk  ».-K  Qt^^  WWu*  1^1,  p»  298,  t-  s3. 
t\  \9),  n^His  U  tipiir  que  KeiWiiiu:  ft  d*>iiwi^  de  k  jiatie-tiiiiehaire 
liu  mnle  iiulique  ii«  diiforciim :  e  <W  ftitm  qpie  Tftttick  in  urse  paraJi 
lH»*ttcoup  plus  lone  rt  le  hnit^  mi  «»imre  phis  petit  rt  ttrmir^  en 
|HMDte  fine  coutonrQe^* 
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Gen.  TRiiBRis,  no  v.  gen. 
Cephaloihorcuv  breviter  ovatus,  postice  sat  eonvexus  ei  fere  abrupie 
dedivis,  Oculipostici  ccntigui  in  lineam  leviter  recurvam  ordinati^ 
medii  lateralibus  pauh  majores,  Oculi  antici  spaiio  diametro  oculi 
latter e  inter  se  distantes.  CJypeus  oculis  anticis  paulo  laiior, 
Sternum  late  cordiforme,  postice  attenuatum,  sed  inter  coxas 
posticctB  late  truncatum.  Abdomen  longum,  scuto  inferiore  breui^ 
rimani  epigasterem  hand  superante^  scuto  dorsali  abdomine  an- 
gustiore,  hnge  ovato,  medium  dorsum  nan  multo  superante.  Pedes 
sat  breves  et  robusti^  patellis  tibiis  metatarsisque  1*  parts  inferne 
setis  rigidis  spiniformibtis  biseriatis  instructis,  patellis  V parts 
reliquis  patellis  multo  longioribus  et  tibiis  non  multo  brevi- 
oribus. 

19.  Triaris  stbnaspis,  sp.  nov. 

J .  Long.  2*5  mm, — Fulvo-aurantius,  nitidus,  stemo  coxis  tursis- 
que  dttutiaribuSj  oculis  anguste  nigro-dnctis,  abdomine^  plagula 
dorsali  ejccepta,  alho-testaceo,  Cephalothorax  ovatusy  postice 
eonvexus f  lan/issimus.  Area  oculorum  fronte  paulo  atigustiore. 
Abdomen  supra  plagula  aurantiaca  nitida  anguste  ovata  et 
antice  sensim  angustiore,  medium  superante  notatum^  subtus 
regione  epigasteris  fulva,  leviter  coriacea^  ei,  pone  aperiuram 
genitalerUf  minute  fusco-notata,  Sternum  lave  et  nitidum.  Pedes 
parum  longi^  femoribus  lute  clavatis,  j^^^^^Hi^  V  paris  insig niter 
longis  subtus  setis  rigidis  spinifonnibus  binis  armatis,  tibia 
V  paris  subtus  setis  siinilibus  biseriatis  munita.  Pedes-Tnaxil- 
lares  gradles  et  parce  setosi. 

Insula  Sancti  Yincentii. 

Se  trouve  aussi  au  Venezuela  (Caracas,  San  Esteban). 

Gen.  ScAPHiELLA,  nov.  gen. 
Cephalothorax  oblongus,  fere  ut  in  Opopsea,  sed  postice  leviter 
acumlnatus  et  valde  declivis,  Oculi  post  id  contigui,  in  lineam 
leviter  procurvam,  rarius  rectam  dispositi^  <pqw  vel  sfepitis  medii 
pauh  majores ;  oculi  aniid  reliquis  majores^  inter  se  juxte  con- 
tiguij  rarius  anguste  separati,  Clypeus  oculis  anticis  latior  et 
leviter  porrectus.  Sternum  late  C'Ordifonne,  convexum,  postice 
attenuatum,  sed  inter  coxas  posiicas  sat  lute  truncatum.  Pedes 
breves  et  robusti,  omnirw  mutici^  coxoe  cnncta:  subglobosce. —  J  . 
Abdomen  longe  cylindraceum,  scuto  dorsali  carens,  scuto  ventrali 
maximo^  mamillas  attingente^  postice  truncate  et  leviter  emargi- 
nato,  utrinque  valde  arnpliato  et  partes  later  ales  omnino  am- 
plectente,  muniium,  Pedes-maxillares  breves  et  robusti,  femore 
clavato,  tarso  dilatato  et  ovato^  sed  apice  acuminate^  inius  ad 
basin  fasciculo  setarum  munito. —  cT-  Abdomen  longe  ovatum, 
depressiusculum,  scuto  ventrali  scutoque  dorsali  fere  omnino 
obtectum, 

20.   SCAPHIELLA  CYMBAL.LARIA,  sp.  nOV. 

5 .  Long.  2-5  mm. — Cephalothorax  ovatus,  Ifpie  fdvo-rufesctns^ 

3S* 
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versus  marginem  sensim  infuscatus,  in  medio  Icevis  tt  nitidisti' 
miw,  in  laterihus  et  postice,  in  declivitate,  crebre  eoriaeeo-granu- 
losus,  Oculi  postiei  contigui,  desuperne  visij  in  lineam  levUtr 
procurvam  ordviati,  medli  lateralibus  paido  majores.  Oculi  antid 
reliquis  multo  majores  et  inter  se  subconiigui.  Sternum  scutumque 
abdominale  rufescentia^  Icevia  et  nitidissima,  margin^us  scuti 
haud  coalescentibuSf  et  abdomen  supra  litndo-membranacewn. 
Pedes  flavo-aurantiij  parce  pUosi,  sat  longi,  femoribus  compressis 
et  clavatis,  metatarsis  anticis  tarsis  multo  longioribus.  Pedes- 
maxillares  breves  et  robusti,  femore  lato^  subclaviformi,  tibia 
patella  cequihtiga,  tarso  ampliaiOy  ovato  sed  acuminato^  intus  ad 
oasin  setis  robustis  nigris  fasdculum  formantihus  munito, 

cJ .  Long.  2*2  mm, — Cephalothorax  scuiisque  ui  in  femina.  Abdo- 
men angttste  oblongum^  scuto  dorsali  fulvo-nitido  parce  et  longe 
dlbo^iloso,  scutoque  ventrali  etiam  fulvo-nitido^  mamUlas  havd 
attingente^  sed  medio  superante,  fere  omnino  obtedum.  CheUs  ad 
basin  leviter  prominent^s  et  aeuminatce,  Pedes-^maxUlares  femore 
robusto  et  subdaviformi^  patella  tibiaque  breuibus  et  subcequis^ 
buLbo  maximo,  late  ovato,  stylo  libero  tenui  et  sat  longo  instructo. 

Insula  Sancti  ViQcentii. 

Se  trouve  aussi  au  Venezuela. 


Gen.  IsCHNASPis,  nov.  gen. 

Oephalothorax  breviter  ovatus,  modice  convexus.  Area  oculorum  lati- 
tudinem  frontaUm  totam  occupans.  Oculi  sat  magni,  quatuof 
postiei  inter  se  juxte  contigui  et  lineam  leviter  procurvam  for- 
mani^.  Oculi  duo  antici  reliquis  paulo  majores  et  inter  u 
contigui,  Clypeus  oculis  anticis  angustior.  Sternum  late  tor- 
diformey  sed  postiei  attenuatum  et  apice  obtusum.  Abdomen 
ovatum,  subtus  haud  scutatum^  supra,  in  parte  basali,  scuto 
angusto  et  ovato  munitum.  Pedes  longi,  coxis  cunctis  pavio  lonr 
gioribus  quam  latce,  femoribus  compressis  et  robustis,  tibiis 
metatarsisque  quatuor  anticis  suhtus  valde  biseriatim  aculeatis, — 
cJ  .  Oephalothorax  gibbosus,  partes  oris  valde  singulares,  lamiiuM 
apice  acuminatce,  pars  labialis  quadrata,  Pedes-maxiUares 
semper  nigri,  minuti  et  valde  curvati,  articulis  cunetis  subwqua- 
libus, 

21.    ISCHNASPIS  PELTIFER,  Sp.  nov. 

$ .  Long,  3*5  mm, — Oephalothorax  fulvo-olivaceus  vel  rufescens, 
versus  marginem  leviter  infuscatus,  losvis  et  nitidus,  area  oculorum 
anguste  nigro^incta.  Abdomen  ovatum,  alburn^  supra  in  parte 
basali  scuto  fusco-olivaceo  nitido  anguste  paraUelo  et  apice 
rotundo,  medium  dorsum  superante  munitum,  Chelce  leviter 
Infuscatcp.  Sternum  fulvo-nitidum.  Pedes  omnino  Iwridi, 
femoribus  anticis  intus,  in  parte  apicali,  aculeis  longis  binis 
annatis^  tibiis  inferne  aculeis  longissimis  et  pronis  4-3,  inetatartis 
aculeis  simUihus    2-2    instructi^,       Pedum-maxilUirJum   tibia 
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pateUa   l(mgior^  tarsus  graciUimxis,  leviter   cwvaiuSy  tibia   et 
patella  simul  sumptts  longior. 
Insula  Sancti  Vincentii. 

Esp^  dont  I'habitat  est  tr6s  ^tendo,  car  nous  I'ayons  regue  de 
Sierra  Leone  dans  I'Afrique  occidentale  et  nous  Tavons  trouv^e  aux 
Hes  Philippines,  oh  le  genre  est  en  outre  repr^sentd  par  una  seconde 
esp^e. 

22.  OoNOPs  spiNiMANus,  sp.  uov.    (Plate  XLII.  fig.  6.) 

$ .  Long,  3  mm, — PaUide  luridus^  subpelhieens,  J<Bvis  et  nitiduSy 
oeuUs  anguste  nigr(Mdnctis,  ahdomine  supra  leviter  obscuriore  et 
lividOy  subtuSj  prope  mamtUas,  tUrinque  minnte  fusco-^notato. 
Cephalo^uyrax  breviter  ovatus,  postice  alius  et  sat  abrupte 
deelivisy  antice  sensim  et  leviter  declivis,  fronte  angusta.  Area 
ocidorum  ladtudinem  frontalem  fere  totam  occftpans.  Octdi  stfh^ 
asqitales  (laterales  antici  reliquis  vix  majores),  tnedii  inter  sr* 
jtixte  contigui  et  intus  suhrecti,  laterales  subrotundi,  antici  »palio 
diametro  oculi  pauIo  angustiore  inter  sese  distantes,  Pedes-ma^vil- 
lares  femore  subtus  setis  rigidis  tribus  uniseriatis,  patella  intus,, 
ad  apicem,  leviter  dilatata  et  setis  spiniformibus  longis  et  erectis 
hinis  armata,  tibia  leviter  curvata,  intus  setis  similibus  uni- 
seriatis  3  vel  4  (basUaH  reliquis  longiore)  et  subtus  et  supra  setis 
minoribus  instrucia,,  farso  fere  similiter  seioso.  Tibia  metatar- 
soque  V  paris  setis  spiniformibus  pronis  seriatis  subtus  munitis. 

Insula  Sancti  Vincentii. 

Se  trouve  aussi  au  Venezuela. 

23.  OoNOPS  GLOBiMANUs,  sp.  UOV.     (Plate  XLII.  fig.  7.) 

$ .  Long.  2*3  mm, — PaUide  luridus^  subpellu^ens,  oculis  angus- 
tissime .  nigro-cinctis,  ahdomine  albo-testaceo.  Cephalothorax 
breviter  ovatus,  postice  cdtus  et  sat  abrupte  declivis^  fronte  angusta. 
Area  oeuhrum  latitudinem  frontalem  fere  totam  occupans,  Oculi 
ut  hi  O.  spinimano,  E,  Sim,,  ordinati,  Pedes-maanUares  graciles, 
tibia  metatarsoque,  prcesertim  itiius,  setis  rigidis,  sat  numerosis 
et  fere  inordinatis  munitis.  Pedes  sat  longi,  tibiis  metatarsisque 
anticis  subtus  setis  rigidis  biseriatis  munitis,  tibiis  metatarsisque 
posticis  pares  amleatis, 

cJ .  Long.  2*3  mm. — Femina  simUis,  sed pedUms paulo  longioribus. 
Pedes  mcuvUlares  lutei,  bulbo  albo  processibus  apicalibus  parvis 
fusds  ;  femore  gracili  subrecto  ;  pateUa  tibiaque  circiter  ceqtd- 
longis,  tibia  leviter  depressa ;  bulbo  maxima,  reliquis  articrdis 
cunctis  longiore  et  plus  triple  crassior^,  ad  basin,  prcesertim 
postice,  value  convexo,  ad  apieem  valde  attenuato  et  apophysibus 
duabus  sat  parvis  munito,  apophysi  1*  setiformi  et  curvata,  2* 
apice  maUeifirmi, 

Ab  O.  pulchro,  Tempi.,  cui  affinis  est,  prsesertim  differt  aculeis 
seriatis  tibiarum  anticarum  minus  distinctis,  pedibus  posticis  evidentcr 
aculeatis,  bulbo  maris  majore,  etc. 

Insula  Sancti  Vincentii. 

Se  trouve  aussi  au  V^n^uela. 
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24.  OoNOPS  PULICABIU8,  8p.  nov.      (Plate  XUI.  fig.  8.) 

5  .  Long,  2*3  mm. — Lurido-rufeseens,  octdis  angustissime  nigro- 
einctts^  ahdomine  albo-testacM.  Cephalothorax  hreviter  watvs, 
postice  altm  et  ahrupte  dedivt$^  fronte  anguita  et  recte  truneata. 
Area  octdorum  latitudinem  frxmUdem  totam  oceupans.  Oculi 
magni,  suhceqwdes  (laterales  poBtici  reliquis pctulo  minores),  medii 
inter  8e  jiLvte  contigui^  ovati  et  intus  recti ^  lateraUs  suhrotnndi, 
oculi  antici  spatio  diametro  oculi  lutiore  inter  sese  distantes.  Pedes- 
maxillares  graciles,  inordinate  pilosi,  Tihi^  qucUuor  anticce 
infeme  leviter  deplunatte  it  aculds  hiseriatis  5-5,  longissimis, 
pronis,  fulvis  et  s^ibpeUueentihus^  sed  ad  basin  minute  et  fingu- 
lariter  fusco-tuheroulatis^  armatas,  metatarsi  acuUis  similihus  3-3 
muniti.     Pedes  postici  parce  et  tenuiter  acxdeati, 

cJ  .  Long,  2*2  mm. — Femince  suhsimilis,  sed  oculis  anticis  inter  sese 
minus  disjunctis,  pedibus  longioribus,  anticis  vm;  distincte 
aculeatis.  Pedes-maanUares  fulvo-castaneiy  sat  breves,  femore 
crassoy  supra^  prcssertim  ad  apicem^  convexo,  patellu  parva  €t 
nodosa,  tibia  patella  longiore  et  crassiore,  eylindracea  ad  basin 
atque  ad  apicem  brevissime  et  abrupte  constricta^  tarso  tibia  minort 
breinter  acuminato,  bulbo  longo  sed  angusto,  apic^  spinis  duabus 
nigris  parallelis  et  suhfequis  munito. 

Insula  Sancti  Vincentii. 

Se  trouve  aussi  aa  Y^n^suela. 

25.  OoNOPS  FiGURATUs,  sp.  nov.     (Plate  XLII.  fig.  9.) 

$ .  Long,  2*6  mm. — CephaXothoraic  nitidissimuSy  fulvo^rufescens, 
versus  marginem  sensim  infuscatus,  oculis  anguste  nigro-cinctis. 
Abdomen  supra  atrum,  leviter  micanti'tinctum  et  lineolis  nigris 
laxe  clathratum,  antice  macula  subcrvciata^  prope  medium  vltta 
transversa  lata  valde  detUata  et  incequali,  albidis^  ornatum^suhtus 
albo-testaceum.  Partes  oris,  sternum  ped^sque  luteo-rufesctntia, 
nitida,  Oculorum  area  sat  transversa,  latitudinem  frontalem 
fere  totam  occupans»  Oculi  medii  rotundi,  inter  se  ju<cte  contigm, 
lateralis  a  mediis  distincte  separati,  anticus  postico  paulo  major, 
spatium  inter  laterales  anticos  diametro  oculi  evidenter  latins. 
Pedes-maxillares  breves,  femore  sat  robusto,  tibia  metatarsoque 
pilis  rigidis  sat  brevibus  et  numerosis  supra  munitis.  Pedes 
omnino  mutici  parc€  pilosi. 

Insula  Sancti  Vincentii. 

Se  trouve  aussi  au  Venezuela. 

Gen.  Stenoonops,  nov.  gen. 

Ab  Oonopi  differt  cepTialothorace  longius  ovali,  humiliore  et  supra 
deplanato,  stemo  longiore  postice  mimis  attenuato  et  latius  obtuso, 
coxis  posticis  subglobosis,  latius  separaiis,  area  oculorum  parva, 
dimidium  latitudinis  frontis  vLv  occupante,  oculis  posticis  parvis 
et  conliguis  in  lineam  plane  rectam  ordinatis,  octdis  anticis 
reliquis  paulo  majoinbus  et  spatio  diametro  oculi  saltetn  haud 
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luHore  inter  se  distantibu^j  clypeo  angustissimo  vi.v  ullo,  pedHms 
atUieis  pateUis  inmgmter  hngis  tihiis  non  multo  brevioribvs, 

26.  Stenoonops  scabriculus,  sp.  noy. 

c^ .  Long.  2  mm, — CepTialothorax  rufulo-eaataneus,  ad  marginem 
infitscatusy  longus  et  humilis^  erebre  et  nniformiter  eori^^^o- 
granulosus  et  pilis  pronis  albidis  conspersus.  Area  otntlorum 
mediocris,  fronte  angustior,  Oeuli  antici  rfUqma  ttuijores^  suh- 
rotundi  et  inter  se  angustissime  separati,  suhmtithjuK  Ahdoumti 
cylindraeeum,  albo-testacenm,  pilis  erassis  hreinhi*^^  ftlho-nltidis 
conspersum.  Sternum  obsm^re  fnlvo-i*ufuhtm^  feuuUn*  iyyi-im'eo- 
granulosum.  Pedes  Irreves^  robustissimi,  ohst^irre  fttlvo^r^iftdL 
Pedes^naxillares  fidvij  crasse  cinereo-setosi  ;  femoit  sat  ffratiliri 
brevi,  patella  tibiaque  breinbus  et  circiter  *feiuiiotif/is^  ktrso 
bidboque  ovatis^  ad  apicem  oblique  truncatl^^,  apophi^si  apimli 
parva,  fulva^  areiuUa  et  obtusa  munitis. 

Insula  Saucti  Vincentii. 

Se  Ironve  aussi  aa  Venezuela. 


3.  Familia  LEPTONEXiDiE. 

Le  groupe  des  Leptonetides  se  place  entre  ies  Oonopides  et  les 
Sicariides,  auxquels  il  ressemble  par  la  structure  de  ?es  organea 
sexuels  et  celle  de  ses  griffes  tarsales  port^es  par  nn  onychium* 

II  s'eloigne  des  Oonopides  par  Tabsence  de  k  seconde  paire  de 
stigmates  epigastriques  et  par  ses  fili(^res  infi^riettres  s^parees  par  uii 
long  conulus. 

II  diflf^re  des  Sicariides  par  ses  chilic^res  longues  ti  marge  supcrieure 
dentee  et  k  crochet  long,  par  sa  pi^ce  labiale  Libre,  par  ses  lamea 
maxillaires  peu  inclinees  et  jamais  conniventes. 

Les  Leptonetides  sont  des  araign^es  lucifu^es,  daat  les  yeux 
Jisparaissent  qiielquefois  (Tetema  ?  Sim.)  ;  qua»d  its  existetit  ih  spoilt 
au  nombre  de  six.  Les  yeux  forment  tantdt  un  groupe  compact 
transverse  analogue  K  eelui  des  Orchestina  {Ochyrmera^  Psiloderces, 
Theoclia),  tant6t  ils  sont  repartis  en  deux  gronpes,  le  premier  formiS 
de  quatre  yeux  et  le  second  de  deux  (Leptoneta). 

Gen.  OcHYROCERA,  nov.  gen. 

Cephalothorax  non  multo  lontfior  quam  hius^  vtrinque  ample 
rotund  us  J  clypeo  porrecto,  lato,  dimidium  hmfpiudint'tn  eepkalo- 
thoracis  circiter  ifquante.  Oculi  quatuor  (tutin  in  lineam  (iJans 
rectam  ordinati,  laterales  a  mediis  anffustissimi^  sepnratl^  nlrinqne 
laterales  contigiii  et  angulum  aciUum  fonmtMes.  Pars  labia! is 
apicem  versus  leviter  attenuata,  Pedea  longi^  f^itioribus  ad 
basin  sensim  incrassatis  et  longe  fus^iformiln^^  rdiquis  artictdiA 
graciUimis  et  Jleamosis. —  S  ,  Pedes-maxillnren  i'fdde  ifinpular^^^ 
femore  gracili  et  longo^  patella  mintita  nodi/orntij  Ubta  loiu/a, 
incrassata,  atque  ovaia,  tarso  apice  grucillimc^^  Imigitsimo  et 
recto,  bullM)  anguAte  ovaio^  spina  longissima  el  arcnaia  prtxdito. 
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27.  OcHYROCERA  ARiETiNA,  sp.  nov.     (Plate  XLII.  fig.  10.) 

2 .  Long.  3*5  mm, — CephahtJiorax  luridus,  vitta  media  lata 
integra,  in  parte  thoracica  minute  dentata,  et  utrintpie  vitta 
marginali  latissima  nigricantihus  notatus,  clypeo  leviter  infus- 
catOf  et  sub  oculis  minute  trilineato.  Oculi  medii  subrotundi^ 
inter  sejuxte  contigui,  utrinqae  oculi  laterales  bini,  mediis  paulo 
minores,  elotxgati  et  inter  ee  oblique  contigui^  sed  a  mediis  anguste 
separati,  Clypeus  area  oculorum  plus  triph  latior^  valde  pro- 
clivisy  ad  marginem  late  rotundus  et  leviter  convexus.  Abdomen 
sat  anguste  ovatum,  conveocum  et  postice  acuminatumj  nigricaiUi- 
lividum^  plica  epigasteris  lata  et  minute  dliata,  remoia^  prope 
medium  ventrem  sita.  Sternum  et  partes  oris  ntgricanti^livida, 
lasvia.  Pedes  livido-violaceiy  tibiis  metatarsisque  ad  apicem 
minutissime  testaceo-notaiis,  longissimis  fere  ut  in  Pholco,  fano- 
ribus  versus  basin  valde  inerassatis  et  longe  fusifarmibuSf  reli- 
quis  articulis  gramllimis,  metatarsis  tarsisque  filiformihus  et 
flexuosis, 

S .  Long.  3  mm, — Femincp  sim%Lis,  Pedes-^maxiUares  fuseo- 
lividi;  femore  longo^  gracilis  versus  basin  leviter  attentmio  et 
arcuato ;  patella  minutissima  nodiformiy  tibia  patella  plus 
triph  longiore^  latiore  et  longe  ovata  ;  tarso  ad  basin  sat  lato  et 
ovato,  ad  apicem  graxdllimOy  recto,  et  longtssimo  ;  bulbo  breviter 
pediculato,  sat  anguste  ovato  et  versus  apicem  sensim  attenuato, 
spina  tenninali  longissima  apice  acuta  valde  curvaia  et  semicir- 
culum  fonnante  insigniter  instructo. 

Insula  Sancti  Vincentii. 

28.  OCHYROCERA    QUINQUEVITTATA,    Sp.    UOV.         (Plate    XLII. 
fig.  11.) 

$ .  Long,  2'5  mm, — Cephalothorax  testaceo^irescens^  area  ocu- 
lorum nigra,  postice  lineas  tres  abbreviatas  emittente,  parte 
cephalica  postice  m^xeulis  sat  magnis  nigris  et  obliquis  litteram 
V  designantibus,  parte  tJioracica  lineis  radiantibus  nigris,  ad 
marginem  ampliatis  et  coalitis  omatis,  clypeo  infuscato,  OcvU 
ut  in  prcecedentiy  sed  paulo  majores,  Clypeus  angustior  et 
minus  porrectus,  area  oculorum  vix  duplo  latior,  ad  marginem 
aniicum,  in  medio,  leviter  excisus.  Abdomen  sat  late  ovaium, 
convexum  et  postice  acuminatum,  virescens,  vittis  transversis 
nigris  quinque  latis  et  arcuatis  ornatum.  MamiUa  nigrcs. 
Sternum  et  partes  oris  fusco-virescentia,  lasvia.  Sternum  latis- 
sime  cordiforme.  Pedes  longi  (sed  breviores  quam  in  prascedenti), 
femoribus  ad  basin  inerassatis,  reliquis  articulis  filiformibus, 
testaceo'virescenies,  femoribus,  paieJhsj  tibiis  metatarslsqitt  ad 
apicem  minute  nigricayiti-annuhifis  in  medio  late  ei  confute 
infuscatis, 

S .  Long,  2  mm, — Feminas  simili^.  Fedes-tnaxilJ^fres  ttst^a^ 
virescentes,  fere  ut  in  prcecedenti^  tarso  multo  bnviore  et  obttaOf 
ml  pro  fie  apicem  ertus  spinam  hngam  H  rectam  emktcnkt 
spina  huJhi  longissima  curvaUh-atigtdosa, 

Insula  Sancti  Vincentii. 
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Gen.  Theoclia,  nov.  gen. 

Ah  Ochyrocera,  cui  afflnis  est,  differt  elypeo  angustiorB  ei  ohiiquoj 
area  oculorum  multo  miruyi'e,  latitudine  frontal i  mvlto  an- 
gustiore,  oculis  parvis,  quatuor  anticis  inter  se  jxixte  contlguis 
et  Kneam  reetam  formantibus,  oculis  lateralibtis  jjOKfrtfr*  po7it 
anticos  ohliqtu  sitis,  pedibus  breviortbusy  posticis  antu'is  evidenter 
longioribuSj  femoribus  haud  insigniter  incrassatis,  partibus  oris 
brevioribus. 

29.  Theoclia  radiata,  sp.  nov.     (Plate  XLII.  fig.  12,) 

? .  Long,  1*8  mm. — Gephalotliorax  breviter  ovatus,  parum  con- 
vexus,  fulvo-oUvaceus,  fr orate  dilutiore  et  lutea,  part^  cephaliea 
lineis  tribus,  media  exili,  lateralibus  triangulariUr  dihUatis^ 
macuJaque  postica  transversim  triquetra,  parte  tJtorrtcipa  Un^n 
marginali  eanli  Uneisque  radianfibits  numerosis  et  ahhreviatis 
nigricantihus,  notatis.  Area  oculorum  parva  ei  imn^'t'ersff^ 
latitudine  frontali  minor.  Oculi  conferti,  medii  minuii^stmif 
laterales  paulo  majores  inter  se  cequi  et  obliqui,  spatlum  inter 
anticos  diametro  octdi  circiter  duplo  latius.  Chfj^etts  arm  omi- 
lorum  haud  latior,  leviter  porrectus.  Abdomen  glohoaum^  fusco- 
ttstaceum.  Partes  oris,  sternum  pedesque  fulvo-olivacm.  Ptdts 
longi,  omnino  muiici.  Pedes-maxillares  graciles,  ftdvij  apk^ 
nigri, 

fS .  Femino!  similis,  Pedes-maxillares  lutei,  sat  low/i ;  femore 
longo,  gracili,  versus  basin  angustiore;  patella  parva :  i'thia 
patella  fere  duplo  longiore,  leviter  ovaia  ;  iarso  antfttstOj  cifliH- 
draceo,  tibia  circiter  cBquilongo  ;  bulbo  maanmo  suhgloboso. 

Insula  Sancti  Yincentii. 

Se  trouve  aussi  au  Venezuela. 


4.  Familia  SicARiiDiB. 

30.  Scytodes  lonoipes,  Lucas.    (Plate  XLII.  ^g.  13.) 

Scytodes  longipes,  Lucas,  Ann.  Soc.  ent.  France,   IS 45,  p.  71i 
tab.  i.  f.  2. 

Scytodes  marmorata,  Taczanowski,  Hor.  Soc.  ent.  Ross*  x.  1873. 
p.  107. 

Scytodes  longipes^  Keyserling,  Verb.  z.-b.  G.  Wien,  1877,  p.  210, 
t.  vii.  f.  .3. 

Scytodes   taczanowshii,    Thorell,    St.  Rag.  Mai.  etc.   iv,    1890, 
p.  301  (nota). 

$ .  Lonr/.  7-8  mm. — Cephalotliorax  breviter  ovatus^  postice  sat 
convexus,  stibUFvis,  parce  et  sat  longe  nigro-jnhsHs^  luridusj 
valde  nigro-variatus.  Area  oculorum  macula  nv/ra,  pontics 
breviter  producta  et  truncata,  pone  oculos  medios  spatium  iongi-^ 
tudinale  luteum  et  utrinqxie  lineolam  valde  jtexuosum  intludentt 
obtecta,  supra  vittis  latissimis  valde  appropinqmUu  et  spafiis 
mediis  luteis  binis,  antico  suhtriquetro  postico  ovato-tratisverso, 
tardum  separatis,  valde  dentatis  et  sinuosis^  et   ulrinqu^  serie 
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macularum  lutearum  valde  itwiPTtwIttim  5—6  inrhtd^nU  fwf attr, 
fid  marginem  tUrinque  maailiJf  f/*tr»/twr  9inuo»&-diI^i€Ltu  d 
punctos  luteos  includenti}i\tM  omnia.  Margo  di/jm  tuhndtis, 
utrinque  vix  convexue,  Jiattd  prominulii&.  OcuU  nmln  antin 
sat  magni  et  rotundi,  suhconiif/ui,  a  margine  cl^pei  ijmttQ 
diametro  oculi  fere  duplo  latiore  sejuiwli.  Ahd^ymen  ovatwn^ 
albido-testaceum,  supra  vahie  tdgro-strlafum  et  pufidaiii^i*^ 
antice  macula  Jongitudhmli  a  pier-  ^tirinffue  dtntata^  prtf}*t 
medium  macula  longitudhmli  in  medio  levity t  ronjstricia^  ddn 
maculis  tratisversis  paulo  ttrmaft^  et  sHhcantigiii^  trihm^  postiee 
sjmtio  albldiore  immand<tto^  ned  suftra  wfimilla^  ^tmttdi*  rninich 
rihus  serlatis  tmnis  deconttnm^  ^ibttm  in  r*'ffiont  ejngaa^eriM 
vittis  nigris  trihus,  medift  latiore,  lateraJibn^  divarktitk,  in 
regione  ventrali  lineis  nigris  qimtuor^  intdiis  jM/&tice  eonvt^rgrti' 
tibus  a  J  nee  contiguis  et  nut  mi  Urn  Itatid  aitingentibus^  lateralihu 
interruptis  et  pxinctatis,  ventre  ttidice  imjtreAidonihu^  bitm 
magnis  nigris  et  ovaiis  mttnito.  JStemum  iuivquale^  nigr^m^ 
antire^  poiie  partem  labialem^  trmisversim  hdeum^  m^i^a  i/M^/m 
elongata  antice  j^osficeque  tenititer  prod n eta  et  uirinque  mucuJiM 
marginalibus  luteis  trinis  notatum.  Partem  ori^  pedesffuc  fidxi^' 
lutei,  hmimn  maxillares  e.rtus  iaU  7iigi^-ni<trginatfje^  cJief^  in 
parte  basali  late  nigrtp.  Pedeif  hugt  f't  gracihs,  ariindU  cnncttM 
(tarsis  exc^ptis)  valde  et  numerose  nlgro-pmictaiie  et  mihanm^ 
latis,  hand  Jiru;atis, 
(^ .  Long.  6-7  mm. — Cepliahthorax  hnmiUor^  piciura  paTlvdi<rre 
et  confusiore.  Pede^  mitUo  lortgiores,  fiplc^  (p'acilUmif  miuu- 
tissime  et  parcissime  nigny-fmnctati^  sed  apkr  fem&rara  patd- 
lisque  nigris.  Pedes  mfi^i-dlares  bifves  ti  n^brtstl ;  femm-f 
valido  ;  patella  vi.v  longiore  quam  Into ;  tihi^.  patella  hngiore 
subparalhda  ;  tarso  tibia  rireiffr  tn[uilQngo^  ad  basin  fere  crqin^ 
lata,  dein  raulto  angtistiore  et  svtisim  attemwfo,  btdbo  m^iocri, 
lobo  ova  to,  sj)ina  sat  robnsla^  recta,  ?<j?*o  »w>i  muUo  longiore  d 
apictm  tarsi  hand  superantf. 
A  S.  maculata,  Holmb.,  cm  Tnltle  affiuis  est,  imprimis  differt 
pedibus  fere  inordinate  nigro-puncUilis  (m  S.  mneulttta  rt^gulflnter 
nigro-annulatis),  ventre  nigro-vittato  ct  impressioaibus  ventmlibuB 
nigris  atque  ovato-longitudinalibua  (in  S.  macuiata  fere  fiemictrcii- 
laribus  et  rufulis). 

A  S.  globula,  Nieolet,  angulis  clypei  minus  prominulis,  pictura 
cephalothoracis  et  pedum,  ventro  vittjito,  sterno  late  mgro-cl«fhriit(j 
(in  S.  globula  puneto  medio  puncti&que  marginalibus  trinia  minutb 
notato),  impressionibus  ventrali bui?  multo  majoribus  facile  distin- 
guenda. 

Insula  Sancti  Vincentii. 

Habite  une  grande  partie  de  rAm^riqne  cent  rale  et  de  1*  Ameriqup 
m^ridionale. 

31.  ScYTODES  HEBRAiCA,  sp.  iiov,     (Plate  XLII,  fig.  14.) 
5  .  L<mg.  6  mm. — Cephaloiltonix  breviter  ovatits,  postire  conf/^xtiSf 
sublcBviSj  pares   et  sat     huge     nigro^piloSH^j   luridu*,    nigro- 
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variatus :  regione  frontdli  transversim  nigra,  vitta  dorsali 
laiUsima  utrinque  ramulos  ires  abbreviatos  et  truncatos  emiftente^ 
antiee^  pone  oculos  medios,  macuUim  parvam  elongato^triquftram 
ei  pons  oculos  laterales  utrinque  maculam  paulo  majorem  post  ice 
truncatam,  dein  lineam  longiiudinalem  et  in  medio  ma^iJam 
mctgnam  transversim  ampUatam  et  papilioniformem  gtrente^ 
utrinque  vitta  marginaU  angusta  el  linea  svhmarginaJi  angtts^ 
tiore  valde  fleamosa  interrupta  et  arous  tres  designante,  Margo 
clypei  evidenter  emarginaius,  utrinque  ad  angulum  conve.t'uit, 
Oculi  medii  mediocres,  suhcotitigui,  Clypeus  obliqum,  oculis 
mediis  saltern  duplo  latior.  Abdomen  globosum,  albido-tesia^ 
ceum^  valde  nigro-punctatum  et  maculis  majoribus  incequaJUnis^ 
soipe  confluentibus^  et  zonas  trayisversas  formantibus  decoratuin^ 
tiibtus  inordinate  nigro-marmorntum.  Sternum  fuscum^  vitta 
media  fulva  sat  angusta  et  apice  hand  attingente,  notaitim. 
Pars  labialis  fusca.  Lamina  testacecv,  extu3  fusco-marginuto'. 
CheloB  testoMce,  antice  late  fasco-plagiata^.  Pedes  grctciks  et 
longi,  coxisfulvis  apicibu^s  fics(ds,  femoribus  nigricantibus  ann^dis 
quatuor  sat  angustis  palVide  luridis  omatis,  reliquis  articulis 
fusciSf  tibiis  annulis  binis  luteis  (altero  subbasil<iri^  altero  snbapi~ 
caJi)  et  metatarsis  anmdo  basilari  s^imili  notatis,  Pedes-mttvll^ 
lares  breves  et  robusti^  luridi,  femore  anguste  nigro-biannulato, 
patella  tibiaque  ad  apicem  infuscatis. 
Insula  Sancti  Yincentii. 

32.  ScYTODEs  BAJULA,  sp.  nov.  (Plate  XLII.  fig.  15.) 
2 .  Long.  4  mm. — Cephaloihorax  breviter  ovatus^  postice  valde  con-- 
vexuSy  9uhtilis9init  coriaceus  et  pares  nu/ro-pilosus,  lurid tw  et 
nigro -variatus :  linea  media  exili  apicem  haiid  attingcntf, 
utrinque  vittis  dorsalihus  laiioribus  binis,  vitta  interiore  Gatloi 
medios  attingente^  postice  abbreviata,  leviter  Jlexuosa  et  t^tuM 
prope  medium  obtuse  dentata,  vitta  ext^riore  ocidos  lat^rak^ 
attingente  incequali,  usque  ad  apicem  ducta  et  extus  ramulos  trrs 
sat  angustos  et  longos  emittente,  utrinque  linea  marginaU  dtnutt/t 
lineaque  submarginali  valde  Jlexuosa  et  scepe  interrujita  ttrctis 
tres  designante.  Margo  clypei  rectus,  nee  convexus  nee  emargir- 
natus.  Oculi  antid  sat  magni,  contigui.  Chjpev^  oculis  atiticis 
circiter  dimidio  latior.  Abdomen  globosum,  albo-testac^um^  supra 
zonis  transversis  nigris  laiis  et  dentatis  ornatum,  subtus  oliscitr^ 
testaceum^  regione  epigasteris  nigra,  regione  ventrali  parce  nigro^ 
punctata  et  postice  maculis  majoribus  binis  arcuatis  munita* 
Sternum  fuscum^  antice,  pone  partem  labialem,  transversim  hdeum^ 
dein  linea  media  angvsta  sed  apic^  triangulariter  ampliata  et 
utrinque  Tnaculis  binis  transversis  luteis  notatum.  Cliela  anticf 
fuscce,  ad  apices  testacece.  Pedes  graciles,  sat  hngi,  obscure  /fdi% 
coxis  apicibus  fttscis,  femoribus  anticis  ohscurioAbus,  late  infu^ 
catis  et  subannulatis,  posticis  ad  apicem  late  fusco-annulaiUi^ 
tibiis  annulo  medio  annuloque  apicali  olivaceis  vix  expressln 
munitis.  Pedes-maxUlares  breves  et  robusti,  lutei,  femorri^  fere 
nigro,  patella  tibiaque  late  fusco-variatis. 
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cT .  Long,  4  mm, — Femince  svhsimilis  sed  cephalothoraee  paulo 
humiliorey  stemo  antics  latius  testaceo  et  setts  nigris  spiniformi- 
bus  ereetis  parce  armato,  pedibus  multo  JongiorO)ta,fere  cmni'M 
luridiSf  femoribus  1*  paria^  prope  medium  utrinque  setts  rdiquis 
longioribus  muniiis.  Pedes-maanllares  fusco-^Uvactij  h^ 
rufvlo ;  fenwre  robusto  versus  basin  incrassato ;  patella  sat 
parva  ;  tibia  patella  saltern  dimidio  longiore^  latiore  et  ovaia  ; 
tarso  minutOy  depressiuscido,  sed  apice  abrupte  angustiore,  anr 
guste  recte  et  longe  producto ;  hdbo  suhghboso,  spina  lobo  muUo 
longtore  tenuissima  setiformi  et  recta. 

Insula  Sancti  Vincentii. 

Se  trouve  aussi  au  Venezuela. 

33.  ScYTODES  LiNEATiPEs,  Tacz.     (Plate  XLII.  figs.  16,  17.) 

S,  lineatipes,  Taczanowski,  Hor.  Soc.  ent.  Ross.  x.  1873,  p.  107. 

9  .  Ijong.  4-4' 5  m7n, — Cephdlothorax  breviter  ovaius,  postiee  vali- 
dissime  gihbostis,  sublcevis^ parce  et  bi'eviter  ntgro-pUosus,  luridus, 
nigricunti-variatus :  regione  ocvlari  in  medio  infuscata  dnn 
linea  media  exili  abbreviata  et  utrinqiu  lineis  trib^is,  linea  in- 
teriore  subrecta  leviter  dentatn  et  maculam  fro^itdlem  aitingente^ 
linea  intermedia  antice  abbreviata,  postice  convergente  apiece 
uncatUj  linea  exteriore  intermedia  subsimili  sed  posticf  paulo 
magis  producta  extiis  dentata  et  ramxdos  iMreviatos  4  ve/  5 
emittente,  vitta  sidymarginali  sat  lata,  valde  flexuosa  et  dentata 
et  inter  vittam  marginaltm  et  Uneaft  dorsales  linea  validissime 
sinuosa  et  j)lus  minus  punctata,  postice^  in  decUvifafe,  ponelineas 
dorsales  exteriores,  maculis  2>ct^*is  bints  acute  trnquetTna  et  lineis 
binis  pflr?*aWe?i*,  leviter  co^ivexis  et  carimformilyus  omato. 
Mar  go  dypei  subrectus,  sat  angustus^  ad  angulos  leviter  convej^us, 
hand  productus,  Oculi  medii  antici  sat  magniy  rotundi  et  inter 
se  juxte  contigui,  a  margine  clypei  spatio  diametro  oculi  saltern 
dimidio  latiore  sejuncti.  Abdomen  globosum^  albo-testaceum, 
supra  macidis  nigris  parvis  inaqualxbus  et  dentatis  fere  inordi- 
nate conspersum  et  in  parte  basali  linea  longitudinali  utinnque 
ramulos  abbreviatos  valde  flexuosos  gere^ite  omatum^  subtus 
punctis  nigris  minoribus  conspersum.  C7iel<p,  sternum  pedesque 
lutea,  chelcp  antice  nigro-lnviitatee.  Sternum  utrinqtu  vitta 
fusca  latissima  et  confusa^  spatiis  quatuor  luteis  notata,  mimi" 
tum.  Pedes  modice  longi,  graciles,  femoribus  subtus  linHs  nigris 
binis,  in  parte  apicali  plus  mituts  interruptis  et  punctatis  et 
antice  punctis  paucis  seriatis  omatis,  patellis  apice  minute 
nigro,  tihiis  annulo  medio  interrupto  annuloque  apicali  integro 
notatis,  metatarsis  ajricibus  minuiissime  fusds.  Pedes-maxil- 
lares  fenwre  ad  apiccm  pateVa  tibiaque  nigro-variatis, 

(S  ,  Long,  4  mm, — Femince  suhsimilis  sed  abdomine  minore  plerum- 
que  imma<iulato  albido,  postice  late  et  confuse  infuscato^  pedibus 
longioribus  et  gracilioribus,  Pedes-maxillares  breves  ;  femore 
robusto  et  subrecto  ;  patella  parva  curvata  ;  tibia  patella  drcUer 
J  longiore  et  multo  latiore^  subglobosa  ;  tarso  tibia  et  patella  simul 
sumptis  longiore  apice  anguste  producto:    buCbi   lobo  breviter 
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ovato,  spina  loho  mtdto  hngiore  JUaniosay  in  medio  hviter  ijwras- 
sata^  apice  paidulum  compressa,  truncata  et  minute  p^mcUlaia, 

Var.  2  .  Spatium  inter  lineas  dorsales  interior  es  omnino  itif asm  turn 
et  vittam  latam  fortnans,  sed  spatium  angustum  ei  linearc  inter 
lineas  intermediam  et  exteriorem  palUdius  et  litteram  V  albidam 
designans,  partes  laterales  scepe  confuse  fusco-reticulatiJe,  piciura 
stemi  et  abdominis  paUidior, 

Insula  Sancti  Vincentii. 

Se  trouve  aossi  au  V^n&aela  et  en  Gujane. 

34.  ScYTOOES  FUSCA,  Walck. 

Scj/todesfusca,  Walck.  Apt.  i.  1837,  p.  272. 

Scytodes  guyanensis^  Taczanowski,  Hor.  Soc.  ent.  Eoss,  x.  1873, 
p.  108. 

5  .  Long,  4  mm. — Cephalothorax  breviter  ovatus,  posttce  valde  gib~ 
bosiiSy  subtUissim^  coriaceus  et  opacuSy  puree  nigro-sttonKSj  ftt^co^ 
vel  nigro-piceus,  interdum  concohr,  saspius  lineis  hints  easiUhtis 
valde  appropinquatis  et  rarius  macuLis  marginalihus  confusis 
obscure  fulvo-rufidis  omatus,  Margo  clypei  subrectus,  utrinque 
leviter  convexus,  hand prominulus,  Oculi  medii  anim  jsat  tnagtii 
subcontig^uiy  a  margine  clypei  spatio  diametro  ocu^i  *tort  tnulio 
latiore  sejuncti.  Abdomen  subglobosum^  nigrum^  phrumque 
immaculatum,  interdum  vittis  transversis  sat  latis  Jlexuosh  et  in 
medio  dentatis  testaceis  ornatum.  Sternum  nigro-pkeum.  P^^s 
mediocres,  coxis,  trochanteribus  fem^Hbusque  fuscQ-picci^^  rdlqnis 
articiUis  obscure  fulvo^avidis,  rarius  coxls  testact^o-variatis  et 
tibiis  posticis  subannulatis.  Pedes-maxillares  breves  et  rotustii 
fusco-piceiy  patella  apiceque  tarsi  dilutioribus. 

Insula  Saocti  Vincentii. 

Se  trouve  aussi  au  Venezuela,  en  Gujane  et  au  fireslL 

Gen.  Drymusa,  nov.  gen. 

Cephaloihorax  parum  convexus,  postice  late  truncaius,  utrinqut 
ample  rotundas^  antice  sat  abrupte  attenuatus  et  /route  ohNsa^ 
stria  thoracica  parva  tenui  et  remota,      Oculi  nt  in  Scytodi» 
Sternum  late  cordiforme^  hand  vel  vix  longiusquam  latin ti^  aiUke 
haud  attenuatum^  latissime  et  rectesectum,  postict.  iiitemtatuTtt  sed 
truncatum^  et  coxce  posticce  inter  se  late  distantes.     Pars  la^nalis 
maxima y  ad  basin  spatium  intercoxale  totum  occupans^  mulio 
longior  quam  lata,  sensim  attenuata,  apice  leviter  c^nDe.vn  sub^ 
ftiembraTUicea  et  leviter  excisa.     Pedes  gracilUmi  et  longuisimi^ 
mutici.     Mamill<B  ut  in  Scytodi,  sed  inferiores  diitincthts  sepa- 
rata!,    Regio  epiga^steins  femince  producta  et  apertura  gtnitalis 
comeo-'marginata, 
Ab  Loxosceli  praesertim  differt  sterno  latins  cordiformi,  antice  late 
et  recte  truncato,  postice  attenuato  sed  truncato  et  cox  is  posticis 
inter  se  distanCibus,  parte  labiali  ad  basin  spatio  intercoxale  baud 
angustiore  etc. 
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cJ .  Long.  6-7  mm. — Feminm  enhsimilig  sed  pedibus  hngiorihtis. 
Pedes-maxillures  fulvo-rufescenUs;  tibia  patella  saltern  j  Zo»- 
giorCy  angusta  et  leviter  curvata ;  tarso  tibia  et  patella  simul 
sumptis  paiUo  longiore^  sat  anguste  ovatOy  api^  ohtiiso  et  nigro- 
crinito  ;  bvXbo  rtiaximo,  globoso  et  depressiuscido,  spina  loho  bre- 
viore,  antice  valde  arcuata,  sat  robusUiy  apice  truncata  et  minu- 
tissime  bifida. 
Insula  Sancti  Vincentii. 

"  Windward  side.  May  and  June :  under  stones,  shady  places. 
Hill-sides  about  500  feet.  Near  Chateaubelais,  Aug.  and  Sept., 
forest  not  far  from  sea-leTel,  concealed  in  withered  vines ;  others 
in  forests  in  various  places  near  Chateaubelais  (rare)." — H.  H.  S, 

(Jen.  Caponina,  nov.  gen. 

CephaXothorax  sat  late  ovatus^  antice  parum  attenuattis  et  obtusus. 
Clypeus  suhverticalis,  oculis  vix  duplo  laiior.  Oculi  duo  magni 
et  snbcontigui.  Sternum  cmivexumy  latissinie  cordiforme,  haud 
longius  quani  latum.  Lamina'  maxillares  ad  apicem  valde  at- 
tenuatw.  Pedes  inediocres,  robusti,  pif^tellis  sat  parvis,  cunctis 
subiequalibus  et  tibiis  multo  brevioribtis,  tarsis  uniarticulatis,  com- 
pressis  et  sat  longis,  quatuar  aniids  metatarsis  non  multo  bre- 
vioribus,  metatarsis  anticis  carina  calcareque  apicali  carentihus. 

37.  Caponina  testacea,  sp.  nov. 

$  .  Long.  4  mm. — Cephalothorax  lurido-testaceus^  Icevis  et  niiklus^ 
macula  oculari  nigra  magna  notatus.  Oculi  magn%  rotutidi, 
inter  se  anguste  separati.  Clgpeu^  ohliquusy  subverticalisy  oculis 
haud  duplo  latior.  Abdomen  breviter  ovatum^  alfriclo-testaceumy 
parce  ftdvo-pubescens  et  antice  pilis  nigris  j^ciuds  longioribus 
munitum.  Partes  oris,  sternum  pedesque  lurido-testacea^  pedes , 
jyrcesertim  metatarsis  et  tarsis^  sat  longe  citiereo-criniti,  Cheln' 
antice  setis  nigris  hngis  pauds  erectis  munitce. 

Insula  Sancti  Vincentii. 

6.  Familia  Drassio^e. 
Drassida,  ad  part. ;  subfamilia  Drassina,  E.  Sim.  Ar.  Fr.  iv. 

Gren.  Sbrgiolus,  nov.  gen. 

Herpyllus,  Hentz.  Bost.  J.  Nat.  Hist.  .1847-1850  (ad  pan. 
//.  variegatus). 

Cephaloihorax  anguste  oblonguSy  parum  conveams^  antice  parum 
atienuatus  etfronte  sat  lata,  stria  media  thoradca  carens.  Oculi 
antici  subcontigui^  in  Ihieamrectamvelsubrectamdispositi^  medii 
lateralibus  m^ajores.  Oculi  jyostici  parvi  (fquidistantes  vel  stt^pius 
medici  inter  se  remotiores^  in  lineam  rectam  seu  leviter  recurvam, 
parum  remotam  et  linea  antica  evidenter  latiorem  ordinati. 
Area  mediorum  trapezifonnisy  non  multo  longior  qwim  lata, 
Clypeus  oculis  anticis  latior.     Chelct  mediocres,  marginibus  sulci 
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mutim^  Par^  laJnaluf^t  triph  lorigior  guam  I^ta,  fert  parah 
tela  apice  ohtti^a,  Laminm  longijt^  ^uhrtctWy  ad  basin  (titemtattr^ 
e^^tus  ad  ajnc^m  leviter  dihtalo-rotvmdf^.  SUmum  angmit 
ohhngnm^  ant  lee  posticeqim  aiUnuatum.  PediM  breves  tt  robust  t 
aculeati^  metaiar^i^  tar^^qi(£  (tnticis  rare  scopuJatis. 

Ab  Aphaniaiiitici,  cm  affijiia  est,  imprimis  differt  parte  labinli 
muko  loiigiore  qunra  kta  et  oculorum  linea  nntica  recta, 

Typus  Eujus  generis  est  Rerpgllus  variegatttSi  Henti, 

38*   SeRGIOLUS  ELEGANSf  Sp^.  HOT. 

2  -  Long.  4  mm. — CepJialot^torcuv  angusU  olhngui,  Jnimilis^  fulvo- 
rtifeicens^  xat  lat£  fitseo-marghmtifSf  ^>t7ij  hngis^  pronis  aU*o- 
seticeu  ve4st itu^.  Oculi  poatici  (pq ui,  i ti  Im m m  j th n^  recta m  ordi- 
nalh  ^i^iii  inUr  */  quam  a  lat^ralihus  rtmoiiores  et  sjtatio  inkr 
medios  et  latertiies  diametT^m  ocull  wLr  cnquanU.  Oculi  autici  in 
Uneam  miitrectam  dlsposiH^  niedii  lateraUbtis  fere  duj^Io  majort*^ 
inter  lieangimte  diatante^,  sedaluteralibusjiLrtecontiguL  Afnh- 
men  sat  hnf/e  Qhhngma^  d-cprt^m-usculmn^  albido-ttstaceumj  niveo- 
piJosum^  supra  in  parte  pAmu  maeulis  mgrimniifnis  fmiisovatis^ 
in  partii  Mtcunda  macidi^  magnls  binia  mtf)quadrati8  €<rp€  confiu- 
eiiHbus  et  vittam  tran»ve.rmm  htam  de^gimntibus^  et  jto^lid, 
supra  mahiiUas^  rn'tcuJis  hinis  rninoHbus  tlongaiU  et  ohU^»is 
stnteU  decorat uui^s uht us  im  a lacu  Jnt k m .  Mam iilir  fu Ivo--testaJ^^r, 
Far  lis  oris  ftdvO'T^tfe^c^ntes.  Sternum  peihsqtte  lurldii  ped^s 
breves  &t  robustty  Hbiis  quaiuor  anticis  infenie  in  parte  apieaJi 
acideis  Unis  (Ubilihu^  unis&riatU  H  meintarsis  ad  basin  a^aJeis 
binis  armatiSf  tiblis  metatarsisque  jmstv'is  iiumrt^ose  aad-'aiU, 
iijietatarsis  tarsisfpae  foitieis  crasse  et  rare  scop^dafts,  Pluga 
vulvm  sat  p>arva^  rufulay  obtusisslm^  t}*%qneira^  idrinque  leint^r 
depressa  et  marghiata. 
A  jS,  variegato,  Hentz,  differt  oculorum  serie  posticn  recta,  pictura 
cepbalothoracis  et  ftbdomiois. 
iiisula  Saacti  VincentiL 

7.  Familia  Pai-pimaniii*. 
39.  Otiqthops  oblongub,  ap,  uov. 

5  .  Long.  6  mm- — CephalotJwrax  nigro-rufes€€^ts,  iemtiUr  ei  erebrt 
coTia€€0*ritgo«m*  Oeuli  medii  postid  pa^in,  phni^  hxvittr  ov^ti 
et  obliqui^  inter  se  spado  diametro  oeidi  circit^r  du/do  angastioi^ 
dist^ntes.  Oculi  medii  a^iiid  j^osticis  saltern  dnplo  majori^t 
nigri^amve^  etrotundi.  CIgpcus  arft^  medi^i^an  cireifer  i^m- 
Inftis.  Af}d^men  oblongum^  atro~t4stitceiun^  seri/^eo-ptibescens^ 
plarfula  fpigasteri  7^itfida  posiice  truncata^  Jiitida  sed  iransi-ersiftt 
st^^data^  munitujn^  Stfiiftnm  nigro-rufe^c^fiS,  untformiter  gra* 
nosnm.  Uhthf*  parce  rugosa^  exitis  Sidttiliter  an-i/mifw,  Puks 
ut  in  O,  umazonico  et  lapidicola^  antid  rufo'castmidt  retiqui 
fidvQ-aunmtix. 

Insula  Sfmcti  Vincentii. 

Al)  O.  lapidieolat  E.  Sim,,  differt  ocnlis  mediis  posttcin  tuinonbiu 
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et  inter  se  distinctias  separatis,  pedibus  sex  posticis  aurantiis,  haud 
luteifl ;  ab  O.  amazanicoy  £.  Siin.>  prsesertim  differt  cephalothorace 
longiore  et  humiliore.  Ab  0,  walckenaerip  M'Leay  (sp.  qua  mihi  est 
ignota),  Terisimiliter  distinctus  est* 

EXPLANATION  OF  PLATE  XLII. 

Fig.  1.  Dysderina  prmcijoalis,  p.  557.    Lateral  Tiew  of  palp,  of  c^ . 
2.  Ih/sderina  spinigerat  p.  558.    Leg. 
3. .    Palp,  of  cf ,  lateral  view. 

4.  Pelicinus  marmoratuSf  p.  559.    Lateral  view  of  palp,  of  (J. 

5.  Opopaa  deserticola,  p.  660.    Lateral  view  of  palp,  of  cJ* 

6.  Oonops  spinimanus,  p.  563.    Lateral  Tiew  of  leg. 

7.  Oonops  globimanust  p.  563.    Lateral  view  of  ptSp.  of  ^ . 

8.  Oonops  pulicariuSy  p.  564.    Lateral  view  of  palp,  of  cT  • 

9.  Oonops  figuratus^  p.  564.    Abdomen  from  above. 

10.  Ochyroctra  arittina^  p.  566.    Lateral  view  of  palp,  of  cJ. 

11.  Och/rocera  quinquevittata,  p.  566.     Lateral  view  of  palp,  of  (J, 

12.  Thalia  radiata,  p.  567.    Lateral  view  of  palp,  of  (^. 

13.  Scytodes  longipes,  p.  567.    Lateral  view  of  palp,  of  c^ . 

14.  Scytodes  h^raicay  p.  568.     Oephalothorax  from  above. 

15.  Scytodes  bajula,  p.  569.    Lateral  view  of  palp,  of  cJ. 

16y  17.  Scytodes  linearipes,  p.  570.    Oephalothorax  from  above. 
18.  Nops  oocoineus,  p.  572.    Lateral  view  of  palp,  of  (S* 


4.  On  the  Nose>  the  Organ  of  Jacobson^  and  the  Dumb-bell- 
shaped  Bone  in  the  Ornithorhynchus.  By  Johnson 
Symington,  M.D.,  F.R.S.E.,  Lecturer  on  Anatomy, 
Minto  House,  Edinburgh  \  (Communicated  by  Frank 
E.  Beddaed,  M.A.,  F.Z.S.) 

[Beoeived  November  5, 1891.] 
(Pktes  XLIII.  &  XLIV.) 

Notwithstanding  the  great  amount  of  attention  that  has  been 
devoted  to  the  anatomy  of  the  Ornithorhynchus  since  its  discovery 
nearly  a  century  ago,  its  nasid  cavities  appear  to  have  been,  to  a  large 
extent,  overlooked. 

Meckel  (1),  Owen  (2),  Albrecht  (3),  Turner  (4),  Zuckerkandl  (6), 
and  Parker  (6)  have  examined  and  described  certain  portions  of 
the  nose,  but  no  account  of  its  microscopic  structure  appears  to 
have  hitherto  been  published,  and  several  points  in  its  naked-eye 
anatomy  have  been  overlooked  or  misinterpreted. 

The  following  communication  is  based  upon  the  study  of  a  series 
of  coronal  sections  of  the  head  of  a  nearly  adult  female,  together 
with  the  examination  of  several  dissected  specimens  and  macerated 
skuUs.  The  sections  were  cut  after  having  been  decalcified  and 
embedded  in  paraffin.  Most  of  the  Ornitborhynchi  which  have 
reached  thb  country  have  not  been  sufficiently  well  preserved  to 
admit  of  their  microscopic  examination,  and  I  am  greatly  indebted 

^  From  the  Embryological  Laboratory,  Univerntj  of  Bdinburgh. 
Proc.  Zool.  Soc.— 1891,  No.  XXXIX.  39 
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to  one  of  my  Australian  pupils,  Mr.  C.  Hardcastle,  not  only  for 
procuring  me  the  specimen,  but  also  for  the  trouble  he  took  to  bare 
it  carefully  hardened.  » 

In  consequence  of  the  elongated  form  of  the  face,  the  position  of 
the  nostrils  towards  the  anterior  end  of  the  beok,  and  the  prolongation 
of  the  hard  palate  backwards  nearly  as  far  as  the  glenoid  caviiy,  tlie 
nasal  cavities  are  of  considerable  length.  In  my  specimen^  which 
measured  37  cm.  from  the  tip  of  the  bill  to  the  posterior  extremity 
of  the  tail,  the  nasal  cavities  were  6  cm.  in  length.  Males  are  con- 
siderably larger  than  females,  and  Mr.  Oldfield  Thomiia  (7)  found 
the  basal  length  of  the  skull  of  an  adult  male,  measured  from  the 
basion  to  the  anterior  end  of  the  premaxiUary  bones,  to  be  10*8  cm. 
The  nasal  cavities  are  not,  of  course,  equal  to  the  basal  length  of 
the  skull,  but  in  this  male  they  would  be  quite  8  cm. ;  white  the 
nasal  cavities  are  very  long  their  transverse  and  vertical  diameters 
are  very  slight,  so  as  to  make  their  naked-eye  examination  somewhat 
difficult.  The  anterior  parts  of  the  nasal  cavities  are  iottened,  like 
the  bill,  from  above  downwards,  and  here  the  transverse  diameter 
is  about  4*5  mm.  and  the  vertical  extent  scarcely  2  mm.  Farther 
back,  under  the  cranial  cavity,  and  especially  in  the  region  of  the 
turbinated  processes,  the  nasal  cavities  are  much  deeper,  measuring 
from  the  roof  to  the  floor  5  mm.,  while  their  transverse  diameter  is 
almost  obliterated  by  the  projection  of  the  turbinaU  from  the  outer 
wall. 

Vertical  transverse  sections  of  the  nasal  cavities  immediately 
behind  the  nostrils  show  a  subdivision  of  each  cavity  into  3  com- 
partments— superior,  middle,  and  inferior  (ace  Plate  XLIIL  fig,  I). 
The  two  septa  between  these  compartments  are  formed  by  the  lining 
membrane  of  the  nose,  which  is  here  composed  of  dense  connective 
tissue,  the  matrix  of  which  is  only  slightly  fibrillated,  and  of  stratified 
squamous  epithelium.  The  septa  are  not  supported  by  any  skeletal 
framework,  but  contain  a  few  small  glands  the  duels  of  which  open 
into  the  middle  compartment.  Serial  sections  show  that  the  sepia 
commence  anteriorly  as  horizontal  ridges  projecting  from  the  sides 
of  the  partition  between  the  two  nostrils  and  unite  with  the  outer 
walls  of  the  nasal  cavities  just  behind  the  two  nostrils.  In  mj 
sections  the  middle  compartment  is  always  larger  than  the  others, 
but  this  difference  becomes  more  obvious  as  one  passes  backwards, 
the  superior  and  inferior  compartments  gradually  becoming  smaller 
and  ultimately  end  blindly,  while  the  middle  one  becomes  continuous 
with  the  main  cavity  of  the  nose.  The  two  CBeeal  pcmches  extend 
backwards  to  a  little  beyond  the  anterior  end  of  Jacobson's  organ 
and  nearly  as  far  as  the  naso-palatine  foramen.  Their  length  is 
about  3  mm.,  and  the  upper  is  a  trifle  longer  than  the  lower* 

J.  F.  Meckel  is  the  only  author  who,  so  far  as  I  have  been  able 
to  ascertain,  makes  any  reference  to  this  peculiar  arrangement.  In 
plate  vii.  fig.  8  of  his  classical  work  on  the  Ornitliorhyuchns  (1),  he 
gives  a  view  of  the  anterior  part  of  the  right  nasal  cavity  with  its 
three  divisions.  He  exposed  them  by  cutting  through  tiie  outer 
wall  of  the  nose  and  turning  its  roof  over  to  the  left  side.     Meckel 
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considers  the  septa  already  described  to  be  valves^  and  he  concludes 
that  in  the  absence  of  any  muscles  for  closing  the  nostrils  such  valves 
must  be  very  useful  to  an  animal  with  the  aquatic  habits  of  the 
Omithorhynchus.  Various  aquatic  mammals,  such  as  the  Seal, 
possess  a  powerfid  sphincter  ranscle  for  closing  the  nostrils  when 
diving,  but  I  know  of  no  animal  with  a  structure  like  that  in  the 
Omithorhynchus.  The  function  of  these  septa  is  very  doubtful. 
They  do  not  appear  in  my  sections  to  be  sufficiently  large  and  free 
to  meet  one  another  so  as  to  close  the  anterior  part  of  the  nose : 
further,  it  is  obvious  that  were  they  to  do  so  they  would  constitute 
a  serious  obstacle  to  inspiration  of  air  through  the  nose. 

The  Organ  ofJacohson. 

Numerous  papers  have  been  published  recently  on  the  structure 
and  relations  of  this  organ  in  various  mammals,  but  scarcely 
anything  appears  to  be  known  with  reference  to  its  condition  in  the 
Omithorhynchus.  Indeed  Sir  W.  Turner  (4)  and  the  late  Professor 
W.  K.  Parker  (6)  seem  to  be  the  only  anatomists  who  have  given 
any  account  of  the  organ.  Sir  W.  Turner,  when  investigating  the 
relations  of  the  naso-palatine  foramen  to  the  dumb-bell-shaped 
bone,  ascertained  that  a  bristle  passed  from  the  mouth  into  this 
foramen  entered  a  cavity  which  extended  backwards  for  some  dis- 
tance in  relation  to  the  nasal  septum.  Turner  considered  that  this 
cavity  with  its  walls  formed  the  organ  of  Jacobson.  On  opening  the 
nasal  chamber  he  found  that  this  organ  formed  a  ridge  projecting 
from  the  side  of  the  nasal  septum  halfway  across  the  cavity.  Prof. 
Znckerkandl  (5)  also  recognized  this  ridge  and  figured  it  (see 
plate  i.  fig.  2  of  his  work),  but  he  did  not  associate  it  with  Jacobson's 
organ,  and  merely  stated  that  it  increases  the  mucous  surface  and 
diminishes  the  anterior  part  of  the  nasal  cavity. 

Professor  Parker  in  his  "  MammaUan  Descent "  (the  Hunterian 
Lectures  for  1884)  referred  as  follows  to  Jacobson's  Organ: — "  In  my 
young  specimen  of  Omithorhynchus  (the  size  of  a  moderate  fist, 
with  the  hair  appearing)  these  parts  and  their  capsules  are  as  large 
as  in  Serpents  and  Lizards,"  p.  52.  He  gave  no  further  description 
of  the  organ  in  the  Omithorhynchus,  but  mentioned  it  as  one  of  the 
Reptilian  characters  of  the  Prototheria. 

We  know  from  the  researches  of  Jacobson,  Gratiolet,  Balogh, 
Klein,  Herzfeld,  Schwink,  KoUiker,  Gegenbaur,  and  others  that 
Jacobson's  organ  exists  in  the  great  majority  of  mammals  in  which 
it  has  been  looked  for.  Its  structure,  however,  is  comparatively 
rudimentary,  especially  in  the  higher  Mammalia.  Its  existence  in 
man  is  disputed,  and  even  if  present  it  is  very  feebly  developed.  It 
b  absent  in  Birds,  and  until  recently  this  was  supposed  to  be  the 
case  also  in  the  Crocodilia.  Professor  Howes  (8)  has,  however, 
brought  before  this  Society  strong  evidence  of  its  existence  in  the 
Caiman  niger.  It  is  well  known  to  exist  in  the  Ophidia  and  Lacer- 
tilia,  indeed  it  is  in  these  groups  that  it  is  supposed  to  attain  its 
maximum  development.     Its  condition  in  the  lower  Mammals,  and 
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especially  in  the  Prototheria,  b,  therefore,  a  subject  of  considerable 
morphological  interest. 

My  series  of  coronal  sections  pass  through  the  entire  organ,  which 
fortunately  was  sufficiently  well  preserTcd  to  admit  of  a  satisfactory 
microscopic  examination. 

As  there  is  no  distinct  external  nose  and  the  anterior  part  of  the 
nasal  cavity  is  not  complicated  by  the  presence  of  turbinated  pro- 
cesses, we  should  expect  the  cartilaginous  framework  of  the  nose  of 
the  Ornithorhynchus  to  be  comparatively  simple,  and  such  will  be 
found  to  be  the  case.  Thus  a  coronal  section  through  the  nose  about 
midway  between  the  nostrils  and  Stenson's  ducts  shows  a  central  bar 
of  cartilage  forming  the  nasal  septum.  This  cartilage  divides  above 
into  two  lateral  plates,  each  of  which  first  curves  outwards,  then 
downwards,  and  lastly  turns  inwards  to  end,  in  close  contact  with 
the  one  of  the  opposite  side,  just  below  the  nasal  septum.  It  is  in 
the  somewhat  thickened  inner  extremity  of  this  lateral  plate  that 
the  anterior  part  of  Jacobson*s  organ  is  embedded  (see  (c)  on  fig.  1 
of  Plate  XLIII.).  A  little  farther  back  the  cartilaginous  floor  of  the 
nose  is  perforated  by  the  naso-palatine  foramen  or  Stenson*s  duct. 
This  foramen  passes  from  the  mouth  into  the  nose  on  the  outer  side 
of  Jacobson's  organ,  while  the  cavity  of  the  organ  itself  opens  on  the 
inner  wall  of  the  foramen.  These  relations  of  the  naso-palatine 
foramen  and  the  duct  of  Jacobson's  organ  are  those  which  Herzfeld 
(9)  found  to  exist  in  the  majority  of  mammals.  The  piece  of  carti- 
lage lying  to  the  inner  side  of  the  naso-palatine  foramen  forms  the 
cartilaginous  framework  of  Jacobson's  organ,  and  in  all  coronal 
sections,  from  the  level  of  the  foramen  backwards  to  the  posterior 
end  of  the  organ,  its  cartilage  is  seen  as  an  independent  mass  having 
no  direct  connection  with  either  the  nasal  septum  or  the  cartilage  in 
the  floor  of  the  nose.  We  thus  see  that  the  cartilage  of  Jacobson's 
organ  in  this  animal  is  continuous,  in  front  of  the  naso-palatine 
foramen,  with  the  cartilage  in  the  floor  of  the  nose,  while  behind 
this  it  appears  in  coronal  sections  as  a  separate  structure.  With  the 
exception  of  the  parts  at  the  naso-palatine  foramen  and  near  its 
posterior  extremity,  the  cartilage  forms  a  complete  investment  for 
Jacobson's  organ.  At  the  naso-palatine  foramen  it  is  perforated  for 
the  passage  of  the  duct  from  Jacobson's  organ  into  the  foramen, 
while  posteriorly  it  is  open  for  the  passage  into  it  of  branches  of  the 
olfactory  nerve  and  of  glandular  tissue.  The  cavity  enclosed  by  the 
cartilaginous  capsule  is  partially  divided  into  two  compartments  by 
a  bar  of  cartilage  which  passes  i^om  the  outer  side  upwards  and 
inwards  towards  the  inner  wall.  This  septum,  which  is  continuous 
-with  the  cartilaginous  capsule,  varies  in  its  form  at  different  levels. 
Thus  in  front  of  the  naso-palatine  foramen  the  septum  is  nearly 
straight  (see  fig.  1,  Plate  XLIII.),  but  behind  the  opening  it  is 
turbinated,  curving  downwards  and  inwards  (see  fig.  2,  Plate  XLIII. ; 
and  fig.  1,  Plate  XLIV.). 

The  cartilaginous  framework  of  Jacobson's  organ  in  the  Omitho* 
rhynchus  will  be  found  to  differ  considerably  firom  that  of  any  of 
the  Eutheria  in  which  it  has  been  described.    Thus  in  the  Sheep 
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(10),  Guinea-pig  (11),  Rabbit  (12),  and  Dog  (13)  it  forms  a  less 
complete  capsule,  and  in  no  transverse  yertical  section  is  it  seen  in 
continuity  with  the  cartilage  in  the  outer  wall  of  the  nose.  Further, 
in  none  of  these  animals  is  there  any  trace  of  a  simple  or  turbinated 
septum  which  is  so  well  developed  in  the  Duck-mole.  I  am  not 
aware  of  any  published  account  of  its  condition  in  the  Marsupialia, 
but  in  a  young  Macropus  giganteus  which  I  examined  there  were 
no  indications  of  a  turbmal,  and  the  general  form  and  position  of  the 
organ  were  very  similar  to  that  in  the  Guinea-pig  as  figured  by 
Dr.  Klein.  Professor  W.  N.  Parker  (14)  has  recently  shown  that 
the  Echidna  possesses  a  largely  developed  Jacobson's  organ  which 
has  a  well-marked  turbinal.  So  far,  therefore,  as  our  present  know- 
ledge goes,  it  appears  that  it  is  only  in  the  Prototheria  amongst 
mammals  that  any  arrangement  of  the  cartilage  of  Jacobson's  organ 
exists  by  which  the  extent  of  the  epithelial  surface  lining  the  organ 
is  increased.  In  various  mammals  the  cartilage  of  Jacobson's  organ 
attains  a  large  size,  while  the  lumen  of  the  organ  is  of  microscopic 
size.  This  is  probably  an  indication  that  the  sensory  part  of  the 
organ  has  degenerated  more  rapidly  than  its  cartilaginous  support. 

In  theLacertiliaand  Ophidia  the  skeletal  framework  of  Jacobson's 
organ  contains  a  turbinal,  and  it  is  in  these  animals  that  the  organ 
is  generally  considered  to  attain  its  highest  development.  Thus 
Dr.  J.  Beard  (15)  writes  as  follows  : — "  Indeed  an  examination  of 
the  literature  of  Jacobson's  organ  clearly  shows  that  just  in  the 
group  of  animals,  the  Reptilia,  in  which  alone  it  can  be  considered 
as  something  more  than  a  rudimentary  organ,  a  thorough  comparative 
investigation  is  a  desideratum  "  (p.  757). 

I  am  inclined  to  believe  that  this  statement  of  Dr.  Beard  will 
require  modification,  and  that  further  research  will  show  that 
Jacobson's  organ  attains  its  highest  development  in  the  Prototheria. 
My  own  observations  amongst  the  Reptilia  are  limited  to  its  ex- 
amination in  Anguis  fragilis  and  Pelias  berus,  in  neither  of  which 
does  it  appear  to  me  to  be  so  well  developed  as  in  the  Ornitho- 
rhynchus. 

The  arrangement  of  the  structures  forming  the  soft  parts  of 
Jacobson's  organ  are  shown  in  fig.  1 ,  PI.  XLIII.,  which  represents  a 
transverse  section  behind  the  naso-palatine  foramen  and  about  the 
middle  of  the  posterior  swelling  of  the  dumb-bell-shaped  bone.  It 
will  be  seen  that  there  is  a  very  marked  difference  in  the  structure 
of  the  soft  parts  lining  the  general  cartilaginous  capsule  (a)  and 
that  covering  the  turbinated  ridge  (b).  The  turbinal  cartilage  is 
covered  by  some  connective  tissue,  external  to  this  is  a  thick  layer 
composed  mainly  of  blood-vessels  and  glandular  tissue,  while  the 
free  surface  is  provided  with  a  layer  of  ciliated  columnar  epithelium. 
On  the  other  hand,  the  structures  lying  on  the  concave  surface  of 
the  cartilaginous  capsule  are  evidently  nervous.  Next  the  cartilage 
are  numerous  small  bundles  of  non-medullated  nerve-fibres,  which 
are  separated  from  the  sensory  cells  by  a  thin  layer  of  connective 
tissue.  In  my  specimen  this  sensory  layer  contains  a  large  number 
of  oval  or  rounded  cells  with  distinct  nuclei,  but  there  are  no 


580  DR.  J.  SYMINGTON  ON  THE  [NoV.  17, 

columnar  epitlielial  cells  next  the  free  surface  such  as  are  generally 
found.     It  is  possible  that  tliese  have  been  detached. 

In  the  Guinea-pig,  Do^:,  and  Rabbit  Dr.  Klein  found  the  organ  of 
Jacobson  to  be  flattened  from  side  to  side  with  the  outer  wall 
pushed  slightly  inwards,  so  that  on  transverse  vertical  section  the 
organ  was  kidney-shaped.  The  outer  wall  was  covered  with  ciliated 
columnar  epithelium,  while  the  inner  wall  possessed,  in  addition  to 
ordinary  columnar  cells,  special  sensory  cells.  The  outer  wall  of  the 
organ  in  these  mammals  evidently  corresponds  to  that  covering  the 
turbinated  process  in  the  Ornithorhynchus,  while  the  inner  wall  is 
represented  by  the  structures  lining  the  general  cartilaginous  capsule. 

In  all  mammals  so  far  as  at  present  investigated,  except  the 
M onotremes,  the  cavity  of  Jacobson's  organ  communicates  anteriorly 
with  the  nasal  chamber  or  with  Stenson's  duct,  and  this  opening  is 
anterior  to  the  cavity  of  the  organ.  We  have  already  seen  that  this 
is  not  the  case  in  the  Ornithorhynchus,  where  the  cavity  extends 
forwards  as  well  as  hackwards  from  its  opening  into  Stenson's  duct. 
In  Lizards  the  duct  from  Jacobson's  organ  passes  backwards  and 
downwards  to  open  into  the  cavity  of  the  mouth. 

The  cavity  of  the  organ  of  Jacohson  in  the  Ornithorhynchus  is 
about  5  to  6  mm.  in  length.  Both  extremities  end  bhndly,  the 
posterior  one  just  in  front  of  the  hinder  end  of  the  dumb-bell-shaped 
bone. 

The  ridge  on  the  inner  wall  of  the  nose  caused  by  Jacobson's 
organ  is  prolonged  backwards  nearly  3  cm.  beyond  the  termination 
of  the  organ  proper.  The  ridge  here  consists  of  glandular  tissue 
and  bundles  of  olfactory  nerve-fibres,  the  nerves  being  internal  to 
the  glandular  tissue  (see  fig.  3,  Plate  XLIII.). 

The  nasal  cavity  is  lined  by  stratified  squamous  epithelium  until 
near  the  posterior  end  of  Jacobson's  organ,  where  it  becomes  gradu- 
ally replaced  by  columnar  epithelium. 

A  transverse  vertical  section  of  the  nose  (see  fig.  3,  Plate  XLIII.) 
about  1*5  cm.  behind  the  nostrils  shows  that  the  walls  of  the  nose 
are  still  mainly  cartilaginous;  the  floor,  however,  contains  the 
palatine  process  of  the  superior  maxillary  bone,  and  the  lower  part 
of  the  nasal  septum  the  vomer. 

The  Dumb'bell-shaped  Bone. 

Since  1879,  when  Professor  Albrecht  (3  a)  pubUshed  his  first  paper 
dealing  with  the  ossification  of  the  inter-maxillary  bone,  there  has 
been  a  vigorous  controversy  as  to  whether  this  bone  is  normally 
developed  in  man  and  the  higher  mammals  from  one  or  two  centres. 
The  embryological  evidence  in  favour  of  two  centres  appears  to  me 
to  be  unsatisfactory,  the  careful  observations  of  T.  Kdlliker  (16) 
and  Schwink  (17)  being  strongly  in  favour  of  its  formation  from  a 
single  centre. 

Albrecht's  (3)  views  as  to  the  morphology  of  the  dumb-bell- 
shaped  bone  in  the  Ornithorhynchus  have,  however,  been  pretty 
generally  accepted.  He  directed  attention  to  the  fact,  previously 
noticed  by  Rudolphi,  Meckel  (1),  and  Owen  (2),  and  since  confirmed 
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by  Turner  (4),  that  in  this  animal  the  premaxillary  bone  consists 
of  two  entirely  distinct  and  separate  portions,  an  outer  and  an  inner. 
Of  these  two  the  inner  unites  with  its  fellow  of  the  opposite  side  to 
form  a  small  dumb-bell-shaped  bone,  l^os  paradoxe  of  Albrecht. 
As  the  Omithorhynchns  is  the  only  mammal  in  which  this  arrange- 
ment of  the  premaxillary  bone  exists,  it  appeared  to  me  that  its 
position  and  relations  were  worthy  of  a  more  detailed  examination 
than  they  haye  yet  received.  J.  F.  Meckel  and  Owen  have  described 
its  general  form  when  looked  at  from  below,  while  Albrecht  and 
Turner  have  shown  its  relations  to  the  naso-palatine  foramen.  I 
propose  now  to  demonstrate  from  my  serial  sections  its  relations  to 
the  cartilages  of  the  nose  and  to  Jacobson's  organ. 

When  looked  at  from  below,  this  bone  is  seen  to  consist  of  two 
rounded  nodules  placed  one  in  front  of  the  other  and  united  by  a 
narrow  portion.  Of  the  two  nodules,  the  anterior  is  the  smaller. 
The  naso-palatine  foramen  lies  just  external  to  the  constricted  portion. 
Its  total  length  in  the  adult  is  about  7  mm.,  and  the  breadth  of  the 
posterior  swelling  5  mm. 

The  anterior  nodule  does  not  reach  quite  so  far  forward  as  the 
nostrils,  but  extends  a  little  beyond  the  anterior  end  of  Jacobson's 
organ.  On  transverse  section  (see  fig.  1,  PI.  XLIII.)  it  is  seen  to 
form  a  thin  layer  of  bone,  flattened  from  above  downwards.  It  is 
separated  from  the  cavity  of  the  mouth  by  the  mucous  membraue 
of  the  hard  palate  and  some  loose  connective  tissue,  while  its  upper 
surface  lies  in  close  relation  to  the  cartilages  of  the  nose  which 
contain  Jacobson's  organ.  As  it  passes  backwards  it  gets  thicker 
and  develops  a  median  ridge  on  its  upper  surface,  which  passes 
upwards  between  the  two  plates  of  cartilage  containing  Jacobson's 
organ.  Opposite  the  naso-palatine  foramen  its  vertical  extent  is  about 
twice  that  of  its  transverse,  and  its  external  surfaces  are  concave 
and  lodge  the  inner  part  of  the  cartilage  of  Jacobson's  organ. 

A  section  through  about  the  middle  of  the  posterior  nodule  of 
the  bone  shows  that  it  possesses  the  same  general  form  as  at  the 
naso-palatine  foramen.  It  appears  here  as  composed  of  two  crescents 
with  their  convexities  directed  inwards,  and  the  greater  breadth  of 
the  bone  is  due  to  the  elongation  of  the  horns  of  the  crescents, 
which  reach  about  halfway  round  the  organ  of  Jacobson  and  are 
in  close  contact  with  its  cartilage. 

In  the  greater  part  of  its  extent  the  bone  is  covered  on  its  oral 
aspect  by  mucous  membrane  and  a  thin  layer  of  submucous  tissue, 
bat  near  its  posterior  extremity  also  by  a  layer  of  cartilage.  This 
is  effected  by  an  extension  inwards  to  the  middle  line  of  the  plates 
of  cartilage  which  at  the  naso-palatine  foramina  lie  external  to 
these  openings. 

The  dumb-bell-shaped  bone  from  its  position  in  relation  to  the 
cartilages  of  the  nose  is  evidently  ossified  in  the  membrane  investing 
them.  lu  some  places  the  ossiflc  process  has  involved  the  whole  of 
the  tissue  up  to  tne  cartilage,  so  that  the  bone  and  cartilage  are  in 
direct  contact ;  as  a  rule,  however,  there  is  a  thin  layer  of  connective 
tisJ'ue  between  the  bone  and  cartilage. 
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EXPLANATION  OF  THE  PLATES. 

Plate  XLUl. 

Fig.  L  TraiiiverBe   vertiml  t^ection  of  iiii^l  cnritiefl  beliiud  noBtnl*  and  in 
front  uf  nikSOpELlatino  ffirnmiua. 
in)  tJept^il  canihg^  of  (losf. 
(h)  Ciirtilagp  in  roof  of  QOee, 
((^)  Cnrtihige  in  iloor  of  noan  ju*t  (Titemal  to  Oftvifj  containing  J»pnb«mi'a 

orguin 
id)  Dmub-bell -shaped  bona. 

W  (/)  (^)'  Three  oorapartinentfl  of  anterior  part  of  nasal  caTitj, 
(A)  (/).  I]itogiiu]f>nl  of  upper  surriif^  of  bill ;  (A)  lis  epithielial  portion, 

(i)  its  auhepiifaelio!!  (roniieftivo  tissu*^, 
i^)  ij)-  Intf^njent  of  under  rturfnoe  of  bilL 
Kg,  2.  Trani9[V4>ree  vertical  section  of  Tuisal  cftViliPa  tiehlnd  naao-pulatitiofomtn'ma 
antt  ihrough  about  luiddlo  of  poBtorior  swoliing  of  dumb- boll -abftp^ 
bong. 
{e)  CartilHein<ui3  eup&ule  of  Jttrobson'a  organ. 
Iff)  It*  turbinal  cartjlngc. 
(?)  Nasal  ca.ritj\ 

(wj)  Ext^^rnid  portion  of  promuxiUiuj  bono. 
{I)  Lnrgo  nerro  e^ tumid  to  njiaal  cavitj* 
Other  betters  gnme  ae  in  ffg.  J. 
Fig.  3.  Trari3Vti?if?  vertieid  aoolion  of  nasil  caTjtlM  behind  Jncobvon'a  firean 
ju)d  in  front  of  turbinated  prooesaea. 
(p)  Vomer* 
(o)  Olfactory   uerTB-fibrea  and  {^)  glandular  ti^ue  in   ridge  on  inner 

wall  of  nasnd  CAvity, 
(n)  Nosnl  bone. 

{i^)  Pfllatc'prixw**  of  Bupefior  maxilkiy  bonfi 
Other  letterft  same  an  in  flg.  1. 

Platb  XIXV. 

Kg.  1.  fiaine  section  as  figure  2  of  Plat^  XLITT.,  but  showing  Jacobtton'^  orpn 
more  highly  mn^^^rnfied,  drawn  wiih  pftmera, 
(A)  Duinb-belJ-flhjipeii  bone, 
(o)  (o)  CarrLilaginouH  mpsule  of  Jacobson'a  organ. 


!i)  (^>)  Its  turbinal  mrtilftee. 
t)  Ijiyor  eoniniaiug  blooa-vc: 
(rf)  CiUat<>d  tdumnar  epithelhun. 


Ijiyor  eoniniaiug  blood-vcssela  uud  glanJulftr  tii^auo. 


(*)  Lft^Ter  of  nerve-fibnss. 
(/')  KeneorT  opitbelimn. 
(ff)  Cjivity  of  J*eob'!on>  organ* 
(i)  Se}iUil  niiwil  c^rlilagv. 
Fig.  2.  View  of  iiuttir  wall  ot'  h\l  nasal  cavity,  opposile  ttirbinntE^  proceae*. 
(ff)  Mnsillo-turbtnnh  nnteHor  r'streniitj  not  Khown, 
(1)  (2)  (a)  (4)  (fi)  are  the  fi^e  clbmo-l  nrbinflle. 
(h)  Niisfti  ravity  behind  tlu^  tiirbinalB. 

(t'j  indicateai  position,  ou   under  *^m'fac<?  of  spocimBu,  of  the  paiterior 
homy  plate. 
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5.  On  a  Mammalian  Tooth  from  the  Wealden  Formation 
of  Hastings.     By  A.  Smith  Woodward,  F.Z.S. 

[Receiyed  NoTemberl7, 1891.] 

The  estuarine  conditions  under  which  the  Lower  Cretaceous 
Wealden  Formation  was  deposited  are  precisely  such  as  have  favoured 
the  preservation  of  so  many  mammalian  remains  in  several  of  the 
Tertiary  strata.  The  existence  of  Mesozoic  Mammalia  heing  well 
ascertained,  it  is  thus  somewhat  remarkable  that  no  trace  of  the  Class 
has  hitherto  been  recorded  from  any  locality  in  the  great  area  of 
S.E.  England  and  W.  Europe  occupied  by  the  fossiliferous  sands  and 
clays  of  the  Wealden  period.  In  the  underlying  Purbeck  Beds,  it  is 
true,  mammalian  remains  have  only  been  met  with  in  one  thin  stratum 
in  the  cliflfs  of  Durdlestone  Bay,  notwithstanding  the  fact  that  this 
series  of  rocks  is  likewise  in  great  part  of  estuarine  origin.  However, 
in  all  cases  in  which  Mesozoic  Mammalia  have  been  discovered, 
whether  in  Europe  or  America,  they  are  invariably  restricted  to  certain 
definite  thin  layers  or  to  irregular  accumulations  of  the  debris  of  plants 
and  Vertebrata  (**  bone-beds")  of  local  occurrence  and  limited  extent. 

One  of  these  irregular  bone-beds  in  the  Wadhurst  Clay  of  the 
Wealden  Formation  has  at  last  yielded  the  first  evidence  of  a  Euro- 
pean Cretaceous  Mammal.  The  specimen  is  merely  a  detached  tooth, 
but  quite  sufficient  for  recognition.  It  was  discovered  by  Mr.  Charles 
Dawson,  of  Uckfield,  in  an  irregular  mass  of  comminuted  fish-  and 
reptile-bones,  with  scales  and  teeth,  occurring  in  lenticular  patches 
at  one  definite  horizon  in  a  quarry  near  Hastings.  Mr.  Dawson  has 
for  a  long  period  been  engaged  in  a  careful  examination  of  the  deposit. 

Fig.  1.  Fig.  2. 

W  ^'   ^' 

Fig.  1.  Plagiaulax  dawsoni,  Bp.  nov. ;  inner  (A)  and  coronal  aspect  (B)  of  [?  second 
left  lower]  molar,  four  times  nat.  size.— Wealden  (Wadhurst  Clay), 
Hastings. 

Fig.  2.  PUigiauUx  miiior ;  coronal  aspect  of  right  lower  molar  2  (not  rerersed 
in  drawing),  eight  times  nat.  size. — Middle  Purbeck,  Durdlestone  Bay. 

and  this  is  the  first  fossil  met  with  presenting  sufficient  resemblance 
to  a  mammalian  tooth  to  seem  worthy  of  forwarding  to  the  British 
Museum  for  special  determination. 

The  tooth  in  question  is  shown  of  four  times  the  natural  size  in  the 
accompanying  woodcut  (fig.  I),  A  being  the  side  view,  and  B  display- 
ing the  coronal  aspect.     It  has  been  extricated  from  the  matrix  as 
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far  as  possible  by  the  skilled  hand  of  Mr.  Richard  Hall,  but  one  side 
still  remains  attached  and  is  thus  obscured.  In  side  view  (fig.  1,  A) 
the  low  enamelled  crown  is  shown  supported  by  two  roots,  which  are 
robust,  of  nearly  equal  size  and  depth,  incompletely  separated  in  the 
upper  half  and  terminating  obtusely.  So  far  as  can  be  ascertained 
these  are  the  sole  roots,  being  apparently  almost  as  wide  as  the  crown. 
The  coronal  surface  (fig.  1 ,  B)  is  somewhat  longer  than  broad,  half 
as  wide  at  one  end  as  at  the  other,  with  one  of  the  lateral  margins 
rounded,  almost  angulated.  It  is  much  abraded,  evidently  the 
result  of  wear  during  the  life  of  the  animal,  and  the  enamel  is  thus 
removed  except  quite  at  the  border.  The  highest  elevation  (x)  is 
large  and  obtuse,  occupying  one  half  of  the  gently  rounded  lateral 
margin  of  the  tooth,  and  connected  with  a  short  spur  which  extends 
to  the  middle  of  the  crown.  There  is  evidence  of  a  smaller  eleva- 
tion, crescentic  in  form,  on  the  margin  of  the  other  half  of  the 
tooth  ;  and  the  lateral  margin  opposite  and  adjacent  to  the  most 
elevated  portion  forms  a  slight  rim  with  feeble  traces  of  crenulated 
enamel. 

A  detached  tooth,  and  more  especially  a  worn  tooth,  certainly  does 
not  suflice  for  generic  and  specific  determination.  The  most  striking 
feature  of  the  specimen  now  described,  however,  is  its  close  resemblance 
to  the  multituberculate  Microlestes-tjpe  of  molar,  so  common  among 
Mesozoic  Mammals  and  apparently  retained  in  the  true  dentition  of 
the  existing  Monotreme,  Omithorhynchus  ^.  It  only  seems  to  differ 
in  the  extraordinary  amount  of  wear  to  which  the  crown  has  been 
subjected,  and  in  the  appearance  of  this  abrasion  not  having  been 
produced  entirely  by  an  upward  and  downward  or  antero-posterior 
motion,  of  which  the  jaws  of  the  known  Multituberculata  seem  to 
have  been  alone  capable. 

This  apparent  divergence  of  character  may,  nevertheless,  be 
deceptive  ;  and  on  comparing  the  Wealden  tooth  with  the  posterior 
true  molar  of  the  Purbeckian  genus  Plagiaulax  (fig.  2,  p.  585),  the 
extent  of  the  correspondence  in  the  configuration  of  the  coronal 
aspect  is  certainly  remarkable.  One  lateral  border  (the  inner)  is 
much  more  elevated  than  the  other  (the  outer)  in  both  cases ;  and 
the  largest  cusp  in  each  is  at  the  antero-inner  angle. 

In  the  absence  of  further  evidence,  it  thus  appears  advisable  to 
assign  the  new  tooth  to  the  genus  Plagiaulax^  of  which  it  will  repre- 
sent a  species  larger  than  any  hitherto  described.  If,  moreover,  the 
specimen  should  prove  to  be  the  ultimate  lower  molar  of  this  genus, 
it  is  sufficiently  distinguished  from  any  known  form  by  the  shape  of 
the  crown  ;  and,  until  the  acquisition  of  further  material,  the  species 
in  question  may  bear  the  provisional  name  of  Plagiaulax  clawsoni, 
in  honour  of  its  discoverer.  Mr.  Dawson  has  already  enriched  the 
British  INIuseum  with  many  fine  portions  of  the  Wealden  Reptilia;  and 
there  is  now  much  hope  that  his  further  researches  in  the  bone-beds 
will  add  the  long-expected  series  of  Wealden  Mammalia. 
1  O.  Thomas,  Proc.  Boy.  See.  1889,  vol.xlvL  p.  126. 


1891.]        ON  THE  PARTS  OF  schrbber's  sIugthiere.  587 

6.  On  the  Dates  of  the  Parts,  Plates,  and  Text  of  Schreber's 

'  Saugthiere/     By  C.  Davies  Shbrborn,  F.Z.S. 

[Beoeiyed  October  10,  1891.] 

Many  difficulties  in  synonymy  have  arisen  from  lack  of  informa- 
tion as  to  the  dates  of  publication  of  Schreber's  *  Saugthiere/  a  work 
which  commencing  in  1774  was  not  completed  until  1855.  The 
following  determinations  have  been  arrived  at  by  searching  throiigli 
contemporaneous  literature.  Unfortunately  no  copy  of  the  book 
still  preserving  the  original  wrappers  of  the  parts  has  come  to  my 
hands>  and  the  evidence  of  dates  is,  with  one  or  two  except ioiiiij 
derived  from  periodical  publications.  In  every  case  a  reference  to 
the  authority  quoted  is  given. 

The  Ibt  is  still  imperfect,  but  the  dates  of  all  the  more  important 
parts  have  been  determined  ;  blanks  have  been  left  for  the  insertion 
of  further  particulars,  information  about  which  I  shall  gratefully 
receive. 

The  following  is  the  general  description  of  the  work : — 

Schreber,  Johann  Christian  Daniel.  Die  |  Saugthiere  I 
in  I  Abbildungen  nach  der  Natur  |  mit  Beschreihungen.  [ 
Erlangen  (Walther). 

Th.      I.,  title,  Vorrede  (4  pp.)  title,  1-190  pp.,  62  pls„  1775. 

Th.    II.,  pp.  191-280,  pis.  63-80,  1775. 

Th.  III.,  title,  pp.  281-590,  pis.  81-165,  1778. 

Th.  IV.,  title,  pp.  591-936,  pis.  166-240,  1792. 

Th.  V.  (pt.  1),  pp.  937-1 1 12,  pis.  241-347  and  various  supple- 
mentary plates,  [thence  continued  by  August  Goldfuss,  whose 
"  notice  "  is  dated  "  Erlangen,  im  Miirz,  1817  "],  pp*  1 1 13- 
1272,  [thence  continued  by  Johann  Andreas  Waguer], 
pp.  1273-1472. 

Th.      V.  (pt.  2),  pp.  iv,  1473-1840,  various  plates. 

Th.   VI.,  pp.  xvi,  1-520,  pis.  308-328. 

Th.  VII.,  pp.  vui,  1-428,  pis.  329-385. 

Supplementary  Volumes,  also  by  J.  A.  Wagner : 

I.,  pp.  xiv,  vi,  1-551,  pis.  1-62,  1840  [completed  in  183yJ. 

II.,  pp.  viii,  1-558,  pis.  63-84,  1841. 
III.,  pp.  xiv,  1-614,  pis.  85-165,  1843. 
IV.,  pp.  xii,  1-523,  pis.  168-327,  1844. 

v.,  pp,  xivi,  1-810,  pis.  1-51,  1855. 

The  following  are  the  details  of  the  separate  parts.  Tiie  nuthori- 
ties  for  the  dates  are  given  at  the  end  of  each  "  Heft."  The  contents 
of  each  Heft  up  to  64  are  given  from  an  original  copy  of  Goldfuss^a 
circular,  fortunately  preserved  in  an  early  copy  of  the  work  now  in 
the  Natural  History  Museum,  which  was  brought  to  my  notice 
by  Mr.  J.  Saunders  of  the  Zoological  Library  ;  Goldfuss,  however, 
does  not  give  a  single  date ! 
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7.  A  Synopsis  of  the  Tadpoles  of  the  European  Batrachians. 

By  G.  A.  BOULENGER. 

(Plates  XLV.-XLVII.) 

[Received  October  28,  1891.] 

The  knowledge  of  the  larval  forms  of  Tailless  Batrachians  is  of  no 
small  importance  to  the  exploring  herpetologist.  The  presence  or 
abundance  of  many  a  species  which,  from  concealing  or  nocturnal 
habits,  is  likely  to  escape  detection  may  be  readily  ascertained 
through  the  recognition  of  the  tadpole.  To  mention  a  well-known 
example^  the  Midwife  Toad,  Alytes  obstetrieans,  so  common  in  many 
parts  of  the  Continent,  but  so  seldom  met  with  in  the  daytime,  be- 
trays its  existence,  through  its  tadpole,  all  the  year  round,  the 
breeding-time  lasting  throughout  spring  and  summer,  so  that  the 
tadpoles  of  the  later  broods  pass  the  winter  in  that  condition. 
The  presence  in  a  locality  of  any  given  Batrachian  thus  ascertained, 
it  becomes  comparatively  easy,  through  searching  under  stones  or  in 
holes  in  the  daytime,  or  by  going  about  at  night  with  a  lantern,  to 
secure  specimens  of  the  adult.  Tadpoles  are,  as  a  rule,  easily  seen 
and  easily  caught,  but  the  identification  of  the  species  is  often  a 
matter  of  difficulty.  Although  excellent  contributions  to  their  study 
have  quite  recently  been  published  by  H^ron  Royer  and  Van  Bam- 
beke,  and  by  J.deBedriaga,  the  absence  of  a  concise  synoptic  treatment 
of  the  subject,  accompanied  by  figures  of  all  the  European  species, 
must  have  deterred  many  collectors  from  devoting  to  the  subject  the 
attention  it  deserves.  During  several  weeks*  vacation  spent  this 
summer  in  Brittany,  I  availed  myself  of  my  leisure  for  collecting 
and  comparing  large  series  of  tadpoles  of  various  species,  and  by 
incorporating  the  results  of  the  researches  of  the  above-named  and 
other  authors  with  my  own,  I  have  endeavoured,  in  the  following 
pages,  to  supply  the  long-felt  desideratum. 

My  object  being  to  facilitate  the  determination  of  species  on 
the  spot,  I  have  left  out  of  consideration  all  such  characters  as 
cannot  be  verified  by  the  aid  of  an  ordinary  lens.  For  the  im- 
portant characters  afforded  by  the  microscopical  structure  of  the 
labial  teeth,  I  refer  the  reader  to  the  recent  works  of  F.  E.  Schulze 
(**  Ueber  das  Epithel  der  Lippen,  der  Mund-,  Rachen-  und  Kiemen- 
hohle  erwachsener  Larven  von  Pelobates  fuscttSy'  Abh.  Akad.  Berl. 
1888),  H.  Keiffer  ("  Recherches  sur  la  structure  et  le  d^veloppement 
des  dents  et  du  bee  comes  chez  Alytes  obstetricans/  Arch,  oe  Biol, 
ix.  1888,  p.  55),  H^ron  Royer  and  Van  Bambeke  (**  Le  Vestibule  de 
la  bouche  chez  les  tetards  des  Batraciens  anoures  d^Europe,"  Arch, 
de  Biol.  ix.  1889,  p.  185),  and  E.  Gutzeit  (''Die  Hornzahne  der 
Batrachierlarven,"  Zeitschr.  wiss.  Zool.  xlix.  1889,  p.  43).  The 
development  of  the  larvffi  is  also  led  out  of  consideration ;  my 
descriptions  apply  merely  to  the  fully-developed  tadpole,  in  the 
condition  generally  known  as  the  ''third  period"  in  the  larval 
development,  the  period  between  the  budding  of  the  hind  limbs  and 
the  burstini?  out  of  the  fore  limbs. 
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To  render  my  synopsis  perfectly  intelligible,  it  is,  however,  neces- 
sary to  say  a  few  words,  by  way  of  introduction,  concerning  the 
external  structure  of  the  Tadpole  and  the  manner  in  which  its  cha- 
racters are  described. 

1.  The  Form. — The  head  and  body  are  so  fused  that  it  is  ex- 
tremely difficult  to  discern  the  limit  between  the  two.  The  term 
body  is  therefore  used  as  meaning  both  head  and  body.  Its  longitu- 
dinal measurement  is  taken  to  the  origin  of  the  hind  lunbs.  The  tail 
consists  of  a  fleshy  muscular  portion  bordered  above  and  below  by 
membranous  expansions,  termed  respectively  the  upper  and  lower 
crest.  By  depth  of  the  tail  is  meant  its  greatest  depth,  crests 
included,  and  the  length  is  measured  from  the  posterior  extremity 
of  the  body. 

2.  The  Mouth. — ^This  term  is  used  in  its  wider  sense,  i.  e.  to 
include  the  much-developed  lip,  surrounding,  like  a  funnel  directed 
downwards,   the  homy  beak  (fig.   1,  m.),  not   unlike   that  of  a 
cuttlefish,  which  forms  the  entrance  to  the  mouth  proper  (6.o.)* 
The  characters  offered  by  this  circular  lip  are  among  the  most  im- 
portant for  the  distinction  of  species,  and  have  formed  the  subject  of 
a  valuable  paper  by  Heron  Royer  and  Van  Bambeke  (Arch,  de  Biol, 
ix.  1889),  to  which  I  have  already  referred  and  shall  often  have  to 
refer  again.     This  lip  may  be  entirely  bordered  by  fleshy  papilla 
(l.p*),  or  these  may  be  restricted  to  the  sides  or  to  the  sides  and  the 
lower  border.    Its  inner  surface  is  furnished  vrith  ridges  armed  with 
series  of  minute,  bristle-like,  erect  horny  teeth  {&g.  1,  t.),  each  of 
which,  when  strongly  magnified,  is  seen  to  be  formed  of  a  column  of 
superposed  cones,  hollow^  out  at  the  base  and  capping  each  other ; 
the  summit  of  each  of  these  cones  is  expanded,  spatulate,  hooked 
backwards,  and  usually  multicuspid.      By  drawing  an  imaginary 
line  across  between  the  mandibles,  the  lip  may  be  divided  into  an 
upper  and  a  lower  portion,  the  series  of  teeth  above  the  upper  mao- 
dible  being  termed  upper  labial,  those  below  the  lower  mandible 
being  lotoer  labial.     These  are  described  as  1st,  2nd,  3rd,  &c.,  pro- 
ceeding from  the  outer  border  towards  the  beak  in  both  the  upper 
and  the  lower  lip,  as  shown  in  the  accompanying  figures.    Each 
series  is  reckoned  as  one,  whether  continuous  or  more  or  less 
interrupted  in  the  middle.     Thb  method  of  describing  appears  to 
me  far  more  simple,  and  at  the  same  time  more  correct,  considering 
the  great  amount  of  individual  variation,  than  that  used   by  the 
authors   named  above,  who  distinguish   between  '^ median"   and 
'MateraP'  series  according  as  to  whether  or  not  the  series  is  broken 
up  in  the  middle.     The  first  series,  either  in  the  upper  or  lower 
division  of  the  lip,  may  be  marginal  (^g.  1,  A,  MX  or  it  may  be 
within  the  border,  which  is  then  occupied  by  fleshy  papillae  (fig.  1,  B). 
I  have  expressed  the  arrangement  of  the  series  of  teeth  by  formulee — 
|,  for  instance,  indicating  the  number  in   the  upper  and  lower 
divisions  of  the  lip,  the  figures  being  separated  by  a  transverse  line 
corresponding  to  the  position  of  the  homy  beak.     The  labial  teeth 
are  ttsually  arraugcd  in  a  single  row  on  each  ridge  (fig.  1,  A)  ;  in  the 
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Discogiassidat  however,  each  ridge,  or  at  any  rate  the  second,  bears 
two  or  even  three  rows  of  teeth  (6g.  1,  B). 

The  history  of  the  accessions  to  our  knowledge  of  the  structure  of 
the  beak  and  lips  has  been  given  very  iully  by  H^ron  Royer  and 
Van  Bambeke.     In  addition  to  the  works  of  Schulze,  Keiffer,  and 


m  — 


B 

Open  mouth  of,  A,  Pelodytes  punctatus,  B,  Alytes  obstetricans. 
bjo,  baocal  orifice  ;  l.p,  labial  papillie ;  m,  mandibles ;  t,  seriee  of  labial  teeth. 

Gutzeit,  mentioned  above,  I  would  refer  the  reader  particularly  to 
the  following  papers :  — 

C.  Van  Bambeke.     "  Recherches  sur  la  structure  de  la  bouche 

chez  les  tdtards  des  Batraciens  anoures/'    Bull.  Ac.  Belg.  (2) 

xvi.  1863,  p.  339,  pis.  i.,  ii. 
F.  £•  ScHULZE.     ''  Ueber  Cuticulare  Bildungen  und  Verhomung 

von  Epithelzellen  bei  den  Wirbelthieren."    Arch.  f.  mikr. 

Anat.  V.  1869,  p.  295,  pi.  xvii. 
HfcRON  Royer  and  C.  Van  Bambeke.     "  Sur  les  Caracteres 


596 


MR.  O.  A.  BOtJLENGBR  ON  THE 


[Not.  17, 


fournis  par  la  bouche  des  t^tards  des  Batraciens  anoores 
d'Europe."     Bull.  Soc.  Zool.  France,  1881,  p.  75. 
M.  H.  Hinckley.    "  On  some  differences  in  the  Mouth  Structure 

of  Tadpoles."     Proc.  Boston  Soc.  xxi.  1882,  p.  307,  pi.  v. 
3.  The  Spiraculum. — After  the  disappearance  of  the  external  gills, 
the  water  is  expelled  from  the  hranchial  chambers  by  one  or  two 
tubes  opening  by  one  orifice  in  all  European  Batrachians^     In  the 


B  A 

Lower  yiew  of  Tadpoles  of,  A,  Hyla  arboreal  B,  Alf^  obstetricans, 

Discoglossida  two  tubes  are  present,  which  converge  towards  the 
mid-ventral  line,  where  they  discharge  through  one  transverse,  slit- 
like or  crescentic  opening  situated  in  the  middle  of  the  breast 
(fig.  2,  B,  ap.).  In  all  other  tailless  Batrachians  the  tube  is  single 
and  opens  on  the  left  side,  straight  backwards  in  Bu/o,  backwards 
and  upwards  in  the  other  genera  (fig.  2,  A,  sp.,  fig.  3,  A,  B).  The 
first  discovery  r>f  the  median  spiraculum  appears  to  be  due  to 
Pontalli^  (Ann.  Sc.  Nat.  3,  xviii.   1852,  p.  250),  and  to  Lataste 

^  There  are  two  upenings,  one  on  each  side,  in  the  Affloua. 
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(Actes  Soc.  Linn.  Bord.  xxxi.  1876,  p.  95,  and  Rer.  Intern.  Sc.  ii. 
1878,  p.  488)  belongs  the  credit  of  realizing  its  full  systematic 
importance.  We  are  indebted  to  Goette  (Entwick.  d.  Unke,  p.  676, 
pi.  xviii.,  1875)  and  to  H6ron  Royer  (Bull.  Soc.  Zool.  France,  1887, 
p.  645),  who  watched  the  process  of  its  formation,  for  a  correct 
understanding  of  its  structure. 

4.  The  Anus. — ^The  anal  tube  is  median,  and  opens  on  the  middle 
line  of  the  tail  in  tadpoles  of  most  Batrachians  (fig.  2,  B,  an.).  In 
Rana  and  Hyla  (fig.  2,  A,  an.),  however,  it  is  twisted  to  the  right, 
opening  in  the  former  genus  close  to  the  lower  edge  of  the  lower 
caudal  crest,  higher  up  on  the  right  side  of  the  crest  in  the  latter. 
It  is  not  long  since  that  this  difference  in  the  position  of  the  anus 
was  first  observed.  Goette  (Entwick.  d.  Unke,  p.  677,  1875)  fancied 
that  the  dextral  anus  constantly  accompanies  the  sinistral  spira- 
culum,  and  his  error  has  recently  been  repeated  by  Spengel  (Zool. 
Anz.  1888,  p.  839).  But  I  showed  in  1884  (Ann.  &  Mag.  N.  H. 
xiv.  p.  390),  and  again  in  1886  (Bull.  Soc.  Zool.  France,  1886, 
p.  319),  that  such  a  correlation  exists  only  in  the  genera  Rana  and 
Hyla,  the  Toads  and  Pelobatoids  having  the  median  anus  together 
with  the  sinistral  spiraculum. 

5.  The  Lines  of  Muciferous  Crypts. — All  tadpoles  are  provided 
with  these  organs,  the  homologues  of  the  lateral  line  in  fishes. 
Their  existence,  long  overlooked,  and  their  signification  as  orgkns 
of  a  special  sense,  were  first  pointed  out  by  P.  £.  Schulze  (Arch.  f. 
Anat.  u.  Phys.  1861,  p.  767),  whose  researches  into  their  structure 
were  supplemented  by  himself  (Arch.  f.  mikr.  Anat.  vi.  1870,  p.  62), 
Leydig  (N.  Acta  Ac.  Leop.-Carol.  xxxiv.  1868,  p.  46),  and  Malbrane 
(Zeitschr.  f.  wiss.  Zool.  xxvi.  1875,  p.  24).  For  further  notes  on 
the  disposition  of  these  lines  we  are  indebted  to  Lessona  (Atti  Ace. 
Lincei,  3,  i.  1877)  and  Lataste  (Actes  Soc.  Linn.  Bord.  xxxii.  1879, 
p.  308).  The  latter  author,  however,  overrated  the  systematic  im- 
portance which  is  to  be  attached  to  these  organs.  It  is  a  fact  that 
they  may  differ  greatly  as  regards  their  degree  of  development  in 
individuals  of  the  same  species,  and  their  arrangement  also  varies, 
within  certain  limits,  irrespective  of  the  species.  I  have  found  them 
usually  most  distinct  in  Pelodyies,  Rana  agilis,  R.  latastii,  and  Bombi- 
nator  igneus,  least  in  Bufo.  The  most  distinct  and  constant  appear 
to  be  the  lines  situated  on  the  head,  passing  between  the  nostrils  and 
bordering  the  eyes.  I  append  figures  (fig.  3,  p.  598)  of  tadpoles  of 
Rana  agilis,  Pelodyies  punetatus,  and  Alytes  obstetricans,  in  which 
these  organs  are  represented  by  dotted  lines.  In  addition  to  these 
lines  all  tadpoles  show  more  or  less  distinctly  a  small  whitish  gland  in 
the  middle  of  the  head  between  the  eyes,  the  so-called /r(m/a/^/an(/ 
(Stieda,  Arch.  f.  Anat.  u.  Phys.  1865,  p.  52  ;  Lessona,  Atti  Ace. 
Tor.  V.  1880,  p.  581  ;  H.  de  Graaf,  Bijdr.  tot  de  Kenn.  v.  d.  Bouw 
e.  d.  Ontwikk.  d.  Epiphyse  b.  B«pt.  e.  Ampb.,  Ley  den,  1886),  and  a 
glandular  streak,  extending  from  the  nostril  towards  the  eye,  the 
lachrymal  gland  (Born,  Morph.  Jahrb.  ii.  1876,  p.  611,  figs.  23 
&  24). 

6.  Pigmentary  Network. — In  addition  to  the  ordinary  pigment- 
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cells,  the  tadpoles  of  a  few  genera  {Discogloasua,  Bombinator,  Peh- 
dytes)  present  a  system  of  fine  black  lines,  most  apparent  on  the 
caudal  crests  and  the  more  feebly  pigmented  parts  of  the  body, 
which  afford  excellent  characters  for  their  identification.  It  is  a  fact 
worthy  of  notice  that  when  the  end  of  the  tail  has  been  nibbled  ofE, 

Fig- 3. 


A.  Bana  agUis,    B.  Pelodytes  punctafus,    0.  Afytes  obstefricans. 


these  pigmentary  lines  are  not  reproduced  on  the  regenerated  portion. 
These  lines  were  first  noticed  in  Bombinator  by  Ley  dig  (N.  Acta 
Ac.  LeoiK-Carol.  xxxiv.  1868,  p.  105,  pi.  ii.  ^.  xix.),  in  DUoh 
fflosaus  oy  Lataste   (Actcs  Soc.  Linn.  Bord.  xzxiii.  1879,  p.  304, 
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pi.  T.  fig.  7),  and  in  Pelodytes  by  Bedriaga  (Bull.  Soc.  Nat.  Mosc. 
1889,  p.  541).  Their  aspect  is  shown  in  the  following  figures, 
representing  much-enlarged  pieces  of  the  upper  caudal  crest  of 
Pelodytes  and  DUcogloaaus, 

Fig.  4. 


Much  enlarged  pieces  of  upper  caudal  crest  of,  A,  Pdodytes  punctatus, 
B,  niacoghssua  pictus. 


Preservation  and  Manipulation. — Tadpoles  should  be  presenred  in 
alcohol.  Chromic  acid  is  not  to  be  recommended,  as  rendering 
the  specimens  too  brittle  for  ordmary  study.  To  ensure  the  good 
condition  of  specimens  preserved  in  spirit,  it  is  necessary  to  treat 
them  with  a  little  care ;  tadpoles  thrown  into  the  ordinary  collecting, 
bottle  promiscuously  with  other  specimens  are  never  in  a  satisfactory 
condition  for  display  in  a  collection  and  for  future  study.  The  best 
plan  is  to  provide  one's  self,  when  going  out  collecting,  with  small 
test-tubes  half-full  of  weak  spirit ;  the  tadpoles,  when  taken  out  of 
the  fishing-net,  should  be  dipped  head  foremost  in  the  tube,  which 
may  be  fiSed  with  as  many  specimens  as  it  will  hold.  On  reaching 
home,  say  two  or  three  hours  later,  the  liquor  should  be  at  once 
changed  to  strong  spirit  (40°),  which  will  again  require  changing  the 
next  day,  and  so  on  until  it  ceases  to  be  strongly  coloured.  By  this 
method,  of  killing  in  weak  spirit  and  then  seizing  by  strong  spirit, 
the  tadpole  preserves  its  natural  shape  in  a  remarkably  perfect 
manner,  and  the  delicate  caudal  crests  do  not  shrivel.  Specimens 
which  have  been  only  a  few  hours  in  spirit  are  in  the  best  condition 
for  study  ;  a  slight  pressure  of  the  fingers  on  the  back  and  breast 
causes  the  beak  and  lip  to  gape  fully,  showing  the  arrangement  of 
the  labial  papillae  and  teeth.  When  studying  specimens  which  have 
been  a  long  time  preserved,  it  is  best  to  soak  them  for  a  few  minutes 
in  water,  which,  penetrating  the  subcutaneous  vacuities,  swells  them 
out  and  restores  their  life-appearance.  Tadpoles  should  never  be 
allowed  to  remain  out  of  the  liouid,  as  they  very  rapidly  shrink, 
especially  the  caudal  crests.  The  lines  of  muciferous  crypts  are 
sometimes   very   difficult  to  trace.      Heron  Royer  (Bull.  Soc.  £t. 
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Sc.  Angers,  (2)  xy.  1885,  p.  107)  suggests  as  a  method  of  ascer- 
taining their  disposition,  in  cases  when  specimens  can  be  sacrificed, 
to  strip  the  skin  and  spread  it  out  on  the  conyex  surface  of  the 
bottom  of  a  test-tube,  chosen  to  suit  the  size  of  the  tadpole ;  the 
transparent  skin  may  then  be  easily  studied. 

G.  Bom  (Arch.  f.  mikr.  Anat.  xxyii.  1886,  p.  207)  recommends  a 
method  of  studying  and  handling  the  larvse  in  their  fresh  condition, 
by  paralyzing  them  through  immersion  in  a  solution  of  tobacco,  as 
was  proposed  by  Lataste  for  fixing  the  adult  in  eopuld.  The  little 
creatures  become  insensible  after  a  few  minutes,  and  remain  so  for 
about  half  an  hour  after  being  transferred  to  pure  water;  they 
recoyer  perfectly  if  the  immersion  in  the  solution  has  not  been  too 
prolonged. 

As  stated  above,  the  object  of  this  paper  is  to  supply  comparatiye 
descriptions  of  the  external  characters  of  the  Tadpoles  of  Europe, 
so  as  to  facilitate  the  identification  of  the  species.  But  in  order  to 
enable  the  reader  to  acquaint  himself  with  the  rather  extensive 
special  bibliography,  I  have  introduced  copious  references  to  the 
authors  who  have  previously  dealt  with  the  subject.  I  have  also 
briefly  indicated  the  habitat  and  breeding-season  of  each  species. 

In  addition  to  the  extensive  material  collected  by  myself,  I  have 
been  able  to  study  many  specimens  received  from  M.  Heron  Royer, 
M.  E.  Bo9ck,  Dr.  J.  de  Bedriaga,  Prof.  Born,  Prof.  Lutken,  Dr.  W. 
WolterstorflF,  Prof.  Giglioli,  Dr.  L.  Joubin,  and  Prof.  Camerano,  to 
all  of  whom  I  beg  to  tender  my  sincere  thanks. 

The  tailless  Batrachians  are  represented  in  Europe  by  19  species, 
belonging  to  8  genera  and  5  families  : — 

I.  RANIDJE. 

1.  Rana,  L.,  1766. 

1.  esculenta,  L.,  1766. 

2.  arvalis,  Nilss.,  1842. 

3.  temporaria^  L.,  1766. 

4.  grceca,  Blgr.,  1891. 

5.  iberica,  Blgr.,  1879. 

6.  latastii,  Blgr.,  1879. 

7.  offilis,  Thom.,  1855. 

II.  HYLIDJE. 

2.  Hyla,  Laur.,  1768. 

8.  arborea^  L.,  1 766. 

III.  BUFONIDJE, 

3.  BuFO,  Laur.,  1768. 

9.  vulgaris,  Laur.,  1768. 
10*  viridii,  Laur.,  1768. 
11.  calamiia,  Laur.,  176b. 
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IV.  PELOBATIDiE. 

4.  Pelobates,  Wagl.,  1830. 

12.  fuacus,  Laur.,  1768. 

13.  cultripes,  Cur.,   1829. 

5.  Pelodytes,  Fitz.,  1838. 

14.  punctatus,  Daud.,  1802. 

V.  DISCOGLOSSID^. 

6.  DiscoGLossus,  Otth,  1837. 

15.  pictue,  Otth,  1837. 

7.  BoMBiNATOR,  Mem,  1820. 

16.  igneus,  Laur.,  1768. 

17.  pachypusy  Fitz.,  1838. 

8.  Alytes,  Wagl.,  1830. 

18.  obstetricans,  Laur.,  1768. 

19.  cUtemasii,  Boscd,  1879. 

It  is  with  DO  small  satisfaction  that  I  look  over  this  list  and  com- 
pare it  with  that  drawn  up  by  Schreiber  ('  Herpetologia  Europson  ') 
in  1875,  in  which  only  12  species  are  enumerated,  as  showing  how 
much  progress  has  been  made  within  the  last  fifteen  years.  Through 
the  researches  of  Fatio,  Lataste,  Leydig,  Heron  Royer,  Camerunu, 
Pfliiger,  Born,  Bedriaga,  and  myself,  the  right  to  specific  rank  of  iha 
forms  allied  to  Rana  temporaria  that  had  been  distinguished  by 
Nilsson,  Steenstrup,  and  Thomas  has  been  indisputably  established  ; 
the  question  of  the  distinctness  of  the  two  species  of  BomhinatQr 
has  been  settled ;  and  four  altogether  new  species  have  been  added* 

Key  to  the  Identification  of  Genera  and  Species  of  European 
Tadpoles. 

L  Spiraculum  smUtral ;  labud  teeth  disposed  in  a  single 
row  in  each  series  or  ridge. 
A.  Anus  dextral ;  spiraoulum  directed  backwards  and 
upwards ;  lower  lip  bordered  with  papillae. 
1.  Anus  opening  dose  to  the  lower  eage  of  the  tail ; 
upper  caudal  crest  not  extending  forwards  be- 
yond tiie  yertioal  of  the  spiraculum ;  eyes  on  the 
upper  surface I.  Rina. 

a.  Series  of  Ubial  teeth  i|L?. 

Interocular  space  at  least  twice  the  distance  between  the 
nostrils,  and  much  greater  than  the  width  of  the 
mouth ;  tail  acutely  pointed,  at  least  nearly  twice  as 
long  as  the  body    1.  B,  esculenta. 

Interocular  space  but  little  wider  than  the  distance  be- 
tween the  nostrils  or  the  width  of  the  mouth ;  tail 
once  and  two  thirds  to  twice  as  long  as  the  body 2.  B.  arvulis. 

b.  Series  of  hibial  teeth  ^. 

a.  Tail  obtusely  pointed,  once  and  a  half  to 
twice  as  long  as  the  body. 
Second  series  of  upper  labial  teeth  widely  interrupted  in 
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the  middle ;  first  series  of  lower  labial  teeth  at  least 
two  thirds  the  length  of  the  second ;  width  of  mouth 
a  little  less  than  the  interocidar  width,  which  equals 
about  once  and  a    half  the  distance  between   the 

nostrils    3.  R.  temporaria. 

Second  series  of  upper  labial  teeth  continuous  or  nar- 
rowly interrupted ;  first  series  of  lower  labial  teeth 
at  least  two  thirds  the  length  of  the  second ;  width  of 
mouth  quite  as  great  as  the  interocular  space,  which 
equals  about  once  and  a  half  the  distance  between 

the  nostrils 4.  R,graca, 

Second  series  of  upper  labial  teeth  widely  interrupted  in 
the  middle ;  mrst  series  of  lower  labial  teeth  liardlj 
half  as  long  as  the  second ;  width  of  mouth  much  less 
than  the  interocular  space,  which  equals  nearly  twice 

the  distance  between  the  nostrils 5.  R.iberica. 

l3.  Tail  acutely  pointed  or  submuoronate,  at  least 
nearly  twice  as  long  as  the  body. 
Interocular  space  once  and  a  half  the  width  of  the  mouth 
or  the  distance  between  the  nostrils ;  no  tubercle  on 

the  upper  mandiUe  6.  R,  laiastiL 

Interocular  space  at  least  twice  the  width  of  the  mouth  or 
the  distance  between  the  nostrils;   usually  a  black 

tubercle  on  the  upper  mandible  7.  R.  affilis. 

2.  Anus  openinff  above  the  lower  edge  of  the  tail ; 
upper  caudal  crest  extending  far  forwards  on 
the  back,  almost  to  between  Uie  eyes,  which  are 
lateral  and  risible  from  the  ventral  as  well  as 
from  the  dorsal  aspect  of  the  body;  series  of 

labial  teeth  ^ IL  Htla. 

8.  S,  afwjTm^ 
B.  Anus  median. 

1.  Spiraculum    directed    straight   backwards ;    tail 

rounded  at  the  end ;  both  upper  and  lower  lip 

with  toothed  edge ;  series  of  labial  teeth  g III.  Buvo. 

Mouth  at  least  as  wide  as  the  interocular  space,  which  is 
twice  as  great  as  the  distance  between  the  nostrils ; 
second  upper  series  of  labial  teeth  very  narrowly  in- 
terrupted m  the  middle  ^,B,vulgaru. 

Mouth  nearly  as  wide  as  the  interocular  space,  which 
measures  once  and  a  half  the  distance  between  the 
nostrils ;  second  upper  series  of  labial  teeih  more  or 
less  interrupted  in  the  middle 10.  B.mridii, 

Mouth  considerably  narrower  than  the  interocular  space, 
which  is  nearly  twice  as  great  as  the  distance  between 
the  nostrils ;  second  upper  series  of  labial  teeth  rerj 
widely  interrupted  in  the  middle 11.  B^axhmtim, 

2.  Spiraculum    directed    upwards  and  backwards; 

lower  lip  bordered  with  papillae ;  series  of  labial 

teeth  J  or  -g, 

a.  Tail  acutely  pointed,  without  black  lines  i  flivt 
series  of  upper  labial  teeth  short ;  beak  entirely 

black   I?,  PsL0iuT£$. 

Tail  once  and  a  half  to  twice  as  long  as  the  body ;  inter- 
ocular space  at  least  twice,  often  nearly  thrice^  the 
distance  between  the  nostrils,  and  considerably  greater 

than  the  width  of  the  mouth   „,  12.  P^fmeus* 

Tail  hardly  once  and  a  half  the  length  of  the  body  ;  mier- 
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ocular  space  not  more  than  twice  as  broad  as  the 

distance  between  the  nostrils   13.  P.euUripes. 

b.  Tail  obtoselj  pointed,  with  fine  black  decussating 
lines ;  an  inverted  fold  on  each  side  of  the  lip, 
the  upper  edge  of  which  bears  a  long  series  of 
teeth ;  beak  white,  with  black  edge Y.  Pblodytes. 

14.  P.  puttctatus. 

n.  Spiraculum  median ;  anus  median ;  tail  rounded  or 
obtuse  at  the  end  ;  a  papillose  edge  all  round  the  lip, 
sometimes  narrowly  interrupted  above;  labial  teeth 

in  -  series,  disposed  in  two  or  three  rows,  at  least  in 

the  second  series. 

A.  Spiraculum  equally  distant  from  the  anterior  and 

the  posterior  extremity  of  the  body  ;  tail  at  least 
once  and  a  half  the  length  of  the  body  and  three 
and  a  half  or  four  times  as  long  as  deep ;  caudal 
crests  with  a  polygonal  network  of  fine  black  hnes...  VI.  Disooglossus. 

15.  D.pictus, 

B.  Spiraculum  nearer  the  posterior  than  the  anterior 

extremity  of  the  body ;  tail  not  more  than  once  and 

a  half  the  length  of  the  body,  twice  to  twice  and  a 

half  as  long  as  deep  ;  caudsd  crests  with  fine  black 

decussating  lines    VII.  Bombinatob. 

Mouth  trigonal 16.  B.  i^neus. 

Mouth  elliptical 17.  B.  pachypus. 

C.  Spiraculum  nearer  the  anterior  than  the  posterior 

extremity  of  the  body ;  tail  at  least  once  and  a  half 
the  length  of  the  oodjf  twice  and  two  thirds  to 
thrice  and  a  half  as  long  as  deep ;  no  black  network.  YUL  Alttbs. 

18.  A,ob8tetriean8;  19.  A.cistemasiu 

With  regard  to  size^  the  European  tadpoles  rank  as  follows  : — 

Maximum  length 

on  record. 

millim. 

1.  Pelohates  fu9cu8 175 

2.  „         eultripes 120 

3.  Rana  esculenia    Ill 

4.  Alytet  obstetricans 90 

5.  „      cUtemam 69 

6.  Pelodytes  punctatws    65 

7.  B^ma  agilU 59 

8.  Bombinator  igneus 50 

9.  Hyla  arborea 49 

10.  Rana  iberica   49 

11.  if     grtJBca    48 

12.  „      temporaria    46 

13.  Bombinator  packypus 45 

14.  Bu/o  viridU 44 

1 5.  Bona  latastii 44 

16.  „      arvalis 43 

1 7.  Biseoglossus  p%ct%u 33 

18.  Bufo  vulgaris 32 

19.  „     calamita 30 
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But  if  we  compnre  the  maximum  length  of  the  tadpole  with  the 
maximum  length  of  the  adult,  we  obtain  the  following  order : — 

Maximum  length 
of  adult,  from 
snout  to  yent. 
millim. 

1.  Peiobates/weus 80 

2.  AUftes  obstetricana 50 

3.  Pelobatei  cultripet 85 

4.  Afytes  cistemani    40 

5.  Pelodytes  punctatua   45 

6.  Bombinator  igneua 45 

7.  Rana  enculenta    110 

8.  Hyla  arborea 50 

9.  Bombinator  pachypus 50 

10.  Rana  agilia 75 

11.  „      iberica 50 

12.  „     grceca     50  ? 

13.  „      latastii 65 

14.  „      arvalis  75 

15.  „      femporaria    85 

16.  Bu/o  viridis 85 

17.  Discoglossus  pictus 70 

18.  Bh/d  calamita 80 

19.  ^     vulyaris 150 

h  Rana  esculenta,  L.     (Plate  XLV.  fig.  1.) 

Length  of  body  once  and  a  half  its  width,  or  rather  leas,  about 
half  the  length  of  the  tail.  Nostrils  a  little  nearer  the  eyes  than  to 
the  end  of  the  snout.  Eyes  on  the  upper  surface  of  the  body,  equi- 
distant from  the  end  of  the  snout  and  the  spiraculum^  or  slightly 
nearer  the  latter ;  the  distance  between  the  eyes  twice  to  twice  and  a 
half  as  great  as  that  between  the  nostrils,  and  much  greater  than  the 
width  of  the  mouth.  Spiraculum  on  the  left  side,  directed  upwards 
and  backwards,  a  little  nearer  the  end  of  the  snout  than  to  the  anus, 
visible  from  above  and  from  below.  Anus  opening  on  the  right 
side,  close  to  the  lower  edge  of  the  subcaudal  crest.  Tail  twice  and 
three  fourths  to  four  times  as  long  as  deep,  acutely  pointed ;  upper 
crest  convex,  a  little  deeper  than  the  lower,  not  extending  far  upon 
the  back  ;  the  depth  of  the  muscular  portion,  at  its  base,  about  half 
the  greatest  total  depth. 

Beak  very  broadly  edged  with  black,  sometimes  almost  entirely 
black.  Sides  and  lower  edge  of  the  lip  bordered  with  papillee, 
which  usually  stand  in  two  rows ;  upper  lip  with  a  long  series  of 
fine  teeth,  followed,  on  each  side,  by  a  short  series ;  three  series  of 
teeth  in  the  lower  lip,  the  two  outer  uninterrupted,  the  third  also 
continuous  or  narrowly  interrupted,  the  outermost  only  one  half  to 
two  thirds  as  long  as  the  others. 

The  muciferous  crypts  are  pretty  distinct  on  the  head,  where  they 
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form  two  series^  extending  from  the  end  of  the  snout  to  the  upper 
borders  of  the  eyes,  passing  between  the  nostrils  ;  a  pair  of  dorsal 
lines  on  each  side  of  the  back,  close  together  in  front,  diverging  pos- 
teriorly, are  usually  distinguishable;  these  lines  in  the  advanced 
tadpole  coalesce  to  form  the  dorso-lateral  fold  of  the  perfect  animal. 

Olive  or  greyish  olive  above,  speckled  with  brown ;  sides  with 
silvery  or  pale  golden  spots ;  belly  white ;  throat  pinkish,  with  mother- 
of-pearl-coloured  spots ;  tail  pale  greyish,  closely  spotted,  dotted,  or 
T^rmiculated  with  grey  or  blackish  ;  the  muscular  portion  of  the  tail 
yellowish,  often  with  three  blackish  stripes  on  its  basal  third.  With 
advancing  age,  when  the  hind  limbs  are  approaching  to  their  full 
development,  the  back  assumes  a  more  decidedly  greenish  colour, 
and  the  pale  green  vertebral  stripe,  if  it  is  to  exist,  makes  its 
appearance. 

The  largest  tadpoles  of  the  typical  form  which  I  collected  this 
summer  in  Bnttany  measure  11  millim.:  body  23,  width  of  body  18 ; 
tail  64,  depth  of  tail  20.  Tadpoles  of  the  var.  ridibunda,  sent  from 
Prague  by  Hr.  V.  Fritsch,  measure  up  to  90  millim.  A  specimen 
from  the  latter  locality,  111  millim.  long,  is  recorded  by  Pfliiger 
(Arch.  Ges.  Physiol,  xxxi.  1883,  p.  141). 

In  addition  to  the  admirable  illustrations  of  Rosel  (Hist.  Ran. 
pi.  xiv.,  1 758),  this  tadpole  has  been  figured  by  Lataste  (Actes  Soc. 
Linn.  Bord.  xxx.  1876,  pi.  ix.  figs.  4-6)  and  by  Lessona  (Atti  Ace. 
Lincei,  3,  i.  1877,  pi.  i.  figs.  1,  4,  5),  and  the  mouth  by  H6ron 
Royer  and  Van  Bambeke  (L  c.  pi.  xv.  fig.  5). 

I  am  not  aware  of  any  differences  by  which  to  distinguish  in  the 
larval  state  the  various  races  I  have  lately  endeavoured  to  diagnose 
(Proc.  Zool.  Soc.  1891,  p.  374). 

With  the  exception  of  the  extreme  north,  the  Edible  Frog  inhabits 
the  whole  of  the  Palsearctic  region. 

The  breeding-season  falls  between  the  middle  of  May  and  the 
end  of  June,  the  transformation  of  the  larvee  taking  place  normally 
from  the  middle  of  August  to  the  end  of  September.  Hibernating 
larvse  are,  however,  not  of  very  unfrequent  occurrence.  I  have 
more  than  once  found  in  Belgium  full-grown  larvae  so  early  in  the 
year  that  they  must  have  passed  the  winter.  Well  authenticated 
cases  of  hibernation  have  been  recorded  by  Kolazy  (Verb,  zool.-bot. 
Ges.  Wien,  xxi.  1871,  pp.  38,  1267),  Kessler  (Bull.  Soc.  Nat.  Mosc. 
1878,  p.  207),  and  Koilmann  (Verb.  nat.  Ges.  Basel,  vii.  1883, 
p.  387^). 

2.  Rana  arvalis,  Nilss.     (Plate  XLV.  fig.  2.) 

Although  this  species  is  closely  allied  to  R.  temporaria,  it  approaches 
in  some  respects  R.  esculenta,  the  spermatozoa,  for  instance,  agreeing 
very  closely  with  those  of  the  latter  species  (cf.  Leydig,  An.  Batr. 
Deutsch.  Faun.  p.   137,   pi.  v.,   1877).      The  tadpole  likewise  is 

*  Lata»t6  remarks,  however  (C.  R.  Assoc.  Fran9.  xii.  1883,  p.  570),  that  Koil- 
mann has  mixed  up  larvae  of  Pelohates  fuscus  and  Bana  esctUenta  under  the 
latter  name.  His  largest  spedmen  (1(^  millim.  long)  is  stated  to  belong  to 
PelobaUs. 
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intermediate  between  those  of  the  two  above-named  species.  In  iU 
kbial  dentition  it  agrees  with  JR.  esculenta,  the  series  of  teeth  being 
usually  5,  sometimes  |  when  a  third  yery  short  series  is  present  on 
each  side  of  the  upper  lip.  The  beak  is  whitish,  narrowly  edged 
with  black.  Interocular  space  about  once  and  a  half  the  distance 
between  the  nostrils,  which  equals  or  slightly  exceeds  the  width  of 
the  mouth.  Tail  pointed,  rarely  somewhat  obtuse,  once  and  two 
thirds  to  twice  the  length  of  the  body,  its  depth  about  one  third  its 
length  ;  depth  of  the  muscular  part  not  quite  half  the  greatest  total 
depth.  Lines  of  muciferous  crypts  distinct  on  the  head  and  body, 
disposed  as  in  R.  cigilis  (see  fig.  3,  A,  p.  598). 

Brown  aboye,  with  metallic  spots ;  caudal  crests  greyish  white, 
with  smaU  brown  spots  and  golden  dots  on  the  anterior  half  of  the 
upper  crest ;  sometimes  a  series  of  large  brown  spots  on  the  upper 
edge  of  the  tail,  or  a  linear  series  of  small  golden  spots  along  the 
upper  and  lower  crests ;  belly  greyish  with  golden  dots. 

The  largest  of  the  numerous  specimens  examined,  for  which  I  am 
indebted  to  the  kindness  of  Prof.  6.  Born,  M.  H^ron  Royer,  and 
Dr.  WolterstorflP,  measures  43  millim. :  body  1 6,  width  of  body  1 0 ; 
tail  27,  depth  of  tail  9. 

This  tadpole  has  been  described  by  Born  (Arch.  f.  mikr.  Anat. 
xxvii.  1886,  p.  207),  H6ron  Royer  and  Van  Bambeke  (/.  c.  p.  263, 
1.  xviii.  fig.  1),  and  Bedriaga  (Bull.  Soc.  Nat.  Mosc.  1889,  p.  313), 
ut,  with  the  exception  of  the  mouth,  has  not  yet  been  figured. 

R,  arvalis  is  known  to  inhabit  Germany,  Holland  near  Apeldoom, 
Switzerland  near  Basle,  Denmark,  Sweden,  Southern  Norway,  Russia, 
Hungary,  Transylvania  ^  Asia  Minor,  Western  Siberia,  the  Kirghiz 
Steppes,  and  North-western  Persia. 

In  Germany,  R,  arvalis  breeds,  as  a  rule,  about  a  fortnight  later 
than  R,  temporaria,  and  its  larvie  transform  between  the  middle  of 
June  and  the  beginning  of  August. 

3.  Rana  temporaria,  L.     (Plate  XLV.  fig.  3.) 

Length  of  body  once  and  a  half  to  once  and  two  thirds  its  width, 
two  thirds  to  one  half  the  length  of  the  tail.  Nostrils  equally 
distant  from  the  eyes  and  from  the  end  of  the  snout  or  a  little 
nearer  the  latter.  Eyes  on  the  upper  surface  of  the  body,  a  little 
nearer  the  end  of  the  snout  than  to  the  spiraculum ;  the  distance 
between  the  eyes  about  once  and  a  half  the  distance  between  the 
nostrils,  and  a  little  greater  than  the  width  of  the  mouth.  Spiraculum 
directed  backwards  and  slightly  upwards,  nearly  equally  distant  from 
the  end  of  the  snout  and  from  the  anus,  visible  from  above  and  from 
below.  Anus  opening  on  the  right  side,  close  to  the  lower  edge  of 
the  subcaudal  crest.  Tail  three  to  four  times  as  long  as  deep, 
ending  in  an  obtuse  point ;  upper  crest  convex,  not  or  but  slightly 
deeper  than  the  lower,  not  extending  far  upon  the  back ;  the  depth 

^  I  am  able  to  add  a  new  European  locality  to  the  habitat  of  this  species ; 
a  breeding  male  obtained  at  Earlovao,  Sclavonia,  was  presented  this  spring  to 
the  British  Museum  by  Hr.  V.  Fritsoh. 
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of  the  moscolar  portion,  at  its  base,  about  one  third  the^  greatest 
total  depth. 

Beak  broadly  edged  with  black.  Sides  and  lower  edge  of  the 
lip  bordered  with  papillae ;  upper  lip  with  a  long  series  of  teeth, 
followed  on  each  side  by  two  or  three  series,  which  are  widely 
separated  from  their  fellows  on  the  other  side  and  gradually 
decrease  in  length  ;  four  series  of  teeth  in  the  lower  lip,  the  fourth 
or  inner  widely  interrupted  in  the  middle,  the  first  or  outer  at  least 
two  thirds  the  length  of  the  second.  H^ron  Royer  (Bull.  Ac.  Belg. 
3,  i.  1881,  p.  139)  regards  the  specimens  with  three  series  of  teeth 
in  the  upper  lip  as  representing  a  distinct  subspecies  (honnoraii, 
H.  R.),  but  Born  (Arch.  f.  mikr.  Anat.  xxvii.  1886,  p.  JI09)  and 
Camerano  (Atti  Ace.  Torin.  xxvi.  1890,  p.  82)  have  shown  that 
specimens  with  three  or  four  series  are  found  promiscuously  in 
Germany  and  in  the  Alps.  I  may  add  that  British  specimens  have 
usually  only  three  series  of  upper  labial  teeth. 

Muciferous  crypts  very  indistinct. 

Dark  brown  to  blackish  above,  with  metallic  dots  ;  caudal  crests 
greyish,  uniform,  or  dotted  or  powdered  with  brown,  with  or  without 
small  golden  spots ;  belly  grey  to  blackish  with  metallic  dots  or 
spots. 

The  largest  specimen  from  the  environs  of  London  measures 
37  millim.:  body  13,  width  of  body  9;  tail  24,  depth  of  tail  7. 
Camerano  (/.  c.)  records  specimens  46  millim.  long. 

Rana  temporaria  inhabits  Central  and  Northern  Europe  (where 
it  is  still  found  in  abundance  as  far  as  the  North  Cape  and  Lapland^), 
the  Pyrenees,  the  hills  of  North-western  Spain,  and  the  Italian  Alps, 
Siberia  and  Yesso. 

It  breeds,  in  the  plains  of  Central  Europe,  from  the  beginning  of 
February  to  the  beginning  of  April,  and  the  young  leave  the  water 
in  May  or  June.  In  the  Alps,  where  this  species  is  found  as  high 
up  as  10,000  feet,  the  metamorphosis  may  not  be  completed  until 
late  in  the  summer,  and  cases  of  hibernation  in  the  larval  condition 
are  frequent  (Camerano,  Atti  Ace.  Torin.  zix.  1883,  p.  86,  and  Boll. 
Mu8.  Torin.  1887,  no.  30,  and  1889,  no.  56). 

4.  Rana  GRiECA,  Blgr.     (Plate  XLV.  fig.  4.) 

This  tadpole,  although  more  nearly  resembling  that  of  R,  tern- 
poraria  than  any  other  European  species,  differs  from  all  its  congeners 
in  having  the  mouth  quite  as  wide  as  the  interorbital  space,  which 
equals  once  and  a  half  the  distance  between  the  nostrils.  The  labial 
dentition  is  more  developed  even  than  in  R,  temporaria,  the  teeth 

*  A  not©  by  Gaimard  (Bibl.  Umv.  2,  xxvi.  1840,  p.  207)  has  been  interpreted 
by  some  authors  as  indicating  the  presence  of  frogn  in  Iceland.  Ghdmard 
states  that  he  made  experiments  in  Iceland  on  the  endurance  of  cold  on  three 
Batrachians,  yis.  Rana  temporaria,  Bi{fo  vulgaris,  and  Bi^o  calamita,  but  does 
not  actually  say  that  he  procured  the  specimens  on  that  island,  although,  from 
the  wording  of  his  note,  it  would  be  quite  natural  to  infer  he  did.  But  neither 
the  list  of  Iceland  animals  given  by  Mohr  (Fors.  Isl.  Naturh.,  Copenhagen,  1786) 
nor  that  published  by  £.  Robert  in  ,Gaimard*s  Ycnrage  (Voy.  en  Islande  et  au 
OroonL,  ^>ol.  et  M^,  Paris,  1851)  contains  any  aUiuion  to  Batraohians. 
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forming  i  or  ^  series,  of  which  the  second  upper  is  but  narrowly 
interrupted  in  the  middle ;  the  four  lower  series  are  either  all  con- 
tinuous and  occupying  nearly  the  whole  width  of  the  lip,  or  the 
fourth  is  broken  up  in  the  middle.  A  single  series  of  papillie  on 
the  lower  labial  edge.  Tail  obtuse,  once  and  two  thirds  the  length 
of  the  body,  its  depth  about  one  third  its  length. 

Grey  above,  closely  speckled  with  black,  whitish  beneath ;  muscular 
portion  of  the  tail  reticulated  with  black ;  caudal  crests  with  small 
black  spots  or  arborescent  markings. 

Total  length  48  millim.:  body  18,  width  of  body  12;  tail  30, 
depth  of  tail  10. 

Seyeral  tadpoles,  from  the  Pamassos,  were  received  from  Dr. 
Kriiper.  In  recently  describing  this  Frog  (Ann.  &  Mag.  N.  H.  6, 
viii.  1891,  p.  346,  with  fig.),  I  have  explained  how  the  study  of 
these  larvae  led  me  to  suspect  the  existence  of  a  new  species  of  Rima 
in  the  mountains  of  Greece  (Parnassos  and  Koraz). 

5.  Ran  A  iberica,  Blgr.     (Plate  XLV.  fig.  5.) 

Like  the  following,  this  Frog  is  intermediate  between  R,  temporaria 
and  72.  agilis  in  both  its  perfect  and  larval  state.  Width  of  mouth 
much  less  than  the  interocular  space»  which  equals  nearly  twice  the 
distance  between  the  nostrils.  Series  of  labial  teeth  |,  rarely  j,  the 
second  upper  series  widely  interrupted  in  the  middle,  the  third  very 
short ;  fir^t  lower  series  short,  hardly  half  the  length  of  the  second, 
fourth  interrupted  in  the  middle.  The  beak  resembles  that  of 
R,  agilis  and,  in  one  of  the  four  specimens  before  me,  the  upper 
mandible  is  likewise  provided  with  a  large  black  tubercle  in  the 
middle  of  its  basal  portion. 

Tail  obtuse,  once  and  a  half  to  once  and  three  fourths  the  length 
of  the  body,  its  depth  about  one  third  its  length. 

Lines  of  muciferous  crypts  very  distinct,  as  in  R,  agilis. 

The  colour  of  the  upper  parts  varies  from  reddish  brown  (Heron 
Royer)  to  blackish  brown  (Bedriaga) ;  belly  greyish  or  whitish ; 
caudal  crests  brownish,  the  upper  darker  than  the  lower,  with  brown 
dots  and  large  blackish  spots,  which  are  also  present  on  the  muscular 
part. 

The  largest  of  the  two  tadpoles  from  Coimbra,  which  I  owe  to 
the  kindness  of  Dr.de  Bedriaga,  measures  49  millim.:  body  17, 
width  of  body  12 ;  tail  32,  depth  of  tail  11. 

The  tadpole  of  this  species,  which  inhabits  Spain  and  Portugal, 
has  recently  been  described  by  Heron  Royer  and  Van  Bambeke 
(Z.  c.  p.  258,  pi.  xvi.  ^^.  4)  and  by  Bedriaga  (Larves  des  Batr.  de 
Portug.,  Coimbra,  1891,  p.  8). 

According  to  Boscd  (Bull.  Soc.  Zool.  France,  1880,  p.  259), 
R,  iberica  is  usually  found  in  or  near  water.  He  found  small  larva 
on  the  22nd  of  March  and,  on  the  same  day,  a  breeding  male. 

6.  Rana  latastii,  Blgr.    (Plate  XLV.  fig.  6.) 
Intermediate  between  R.  ten^araria  and  R^  agilis.    Width  of 
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mouth  equalliog  the  distance  between  the  nostrils  and  two  thirds  the 
distance  between  the  eyes.  Series  of  labial  teeth  |,  the  second  upper 
series  yery  widely  interrupted  in  the  middle,  the  third  extremely 
short ;  first  lower  series  very  short,  hardly  half  the  length  of  the 
second,  fourth  interrupted  in  the  middle,  fieak  as  in  R.  temporaria. 
Tail  acutely  pointed,  twice  as  long  as  the  body,  its  depth  one  third 
its  length. 

Lines  of  muciferous  crypts  very  distinct,  as  in  R.  agilis. 

Brown  above,  whitish  beneath ;  caudal  crests  whitish,  dotted  with 
dark  brown,  the  upper  with  some  larger  spots. 

Total  length  44  millim. :  body  14,  width  of  body  10 ;  tail  30, 
depth  of  tail  10. 

R.  latastU  inhabits  Northern  Italy  and  Tuscany.  Its  tadpole 
has  not  been  described  before.  I  am  indebted  to  M.  H6ron  Royer 
for  a  single  specimen,  from  which  the  above  notes  are  taken. 

7.  Rana  AGiLis,  Thomas.    (Plate  XLV.  fig.  7.) 

In  general  form  similar  to  JR.  esculentay  but  snout  rather  shorter, 
the  nostrils  being  equidistant  from  the  eyes  and  the  end  of  the  snout, 
and  spiraculum  considerably  nearer  the  posterior  than  the  anterior 
extremity  of  the  body.  Interocular  space  twice  as  great  as  the 
distance  between  the  nostrils.  Tail  twice  to  twice  and  a  half  as  long 
as  the  body,  pointed  and  attenuate  or  sabmucronate  at  the  end,  its 
depth  about  twice  and  two  thirds  in  its  length ;  upper  crest  very 
convex,  deeper  than  the  lower,  and  extending  upon  the  back  as  far 
as  the  level  of  the  spiraculum. 

Beak  broadly  edged  with  black,  usually  with  a  black  tubercle  or 
knob  in  the  middle  of  the  basal  part  of  the  upper  mandible,  which 
may  be  accompanied  by  a  smaller  one  on  each  side.  Usually 
two  series  of  papillae  bordering  the  lower  lip.  Labial  teeth  in 
I  series,  the  second  and  third  upper  short  and  widely  separated  in 
the  middle,  the  first  lower  short,  the  three  others  nearly  twice  as 
long  and  uninterrupted,  or  the  fourth  very  narrowly  interrupted  in 
the  middle. 

Very  distinct  lines  of  crypts  on  the  head  and  body.  One  of  these 
lines  forms  a  hoop,  the  ends  of  which  approach  on  the  upper  lip, 
passing  above  the  nostrils  and  bordering  the  eye  above  and  below  ; 
another  begins  behind  the  eye  and  bifurcates,  the  upper  branch 
extending  to  the  upper  caudal  fin,  the  lower  to  the  middle  of  the 
muscular  portion  of  the  tail ;  a  small  branch  may  descend  on  each 
side  at  a  short  distance  behind  the  eye,  forming  a  sigmoid  curve  ; 
another,  curved  line  on  each  side,  bordering  the  spiraculum  above, 
(c/  fig.  3,  A,  p.  .598). 

Pale  brown  or  rufous  above,  with  dark  brown  spots  ;  sides  with 
roundish  golden  spots  between  a  brown  or  reddish  network;  belly 
white,  with  pale  golden  or  mother-of-pearl  spots;  throat  pink; 
muscular  portion  of  tail  pale  brown  or  yellowish,  with  small  brown 
or  grey  spots ;  caudal  crests  greyish  white,  with  white  and  small 

41» 
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greyish-brown  spots,  which  are  scarcer  on  the  lower  crest ;  usually 
a  few  deep  black  spots  on  the  upper  edge  of  the  upper  crest. 

The  largest  specimen  obtained  by  me  in  Brittany  measures 
59  millim.:  body  18,  width  of  body  12;  tail  41,  depth  of  tail  15. 

The  first  description  and  figure  of  this  tadpole  were  published  by 
Latoste  (Actes  Soc.  Linn.  Bord.  xxx.  1876,  p.  430,  pi.  x.  figs.  7-9). 
A  better  figure  was  given  by  H^ron  Royer  (Bull.  Soc.  2k>oL  France, 
1878,  pi.  iii.  fig.  I).  Further  descriptions  have  since  been  given  by 
Heron  Royer  and  Van  Barobeke  {l.  c.  p.  255,  pL  xvii.  fig.  I)  and 
by  Bedriaga  (Bidl.  Soc.  Nat.  Mosc.  1889,  p.  330). 

Rana  agiliM  is  now  known  to  inhabit  France,  from  as  far  north  as 
St  Malo  and  Paris  to  the  foot  of  the  Pyrenees  and  the  Mediter- 
ranean coast,  a  few  localities  in  Western  Germany  (Strassburg,  Linz 
on  the  Rhine,  Wurzburg),  Switzerland,  Italy  and  Sicily,  Dalmatia, 
Austria  as  far  north  as  Prague,  Transylvania,  Greece,  and  the 
Talysh  district  in  Asia  \ 

It  breeds  a  little  later  than  JR.  temporaria,  usually,  in  France, 
between  the  middle  of  February  and  the  beginning  of  April,  but 
occasionally  as  late  as  May  (H6ron  Royer,  Bull.  Soc.  Et.  Sc.  Angers, 
xiv.  1884,  p.  125),  and  the  young  usually  leave  the  water  by  the 
end  of  June  or  beginning  of  July.  However,  this  summer,  near 
Dinard,  I  captured  larvae  in  which  the  fore  limbs  had  not  yet  appeared 
as  late  as  the  10th  August.  It  is  one  of  these  specimens  which  I 
have  figured  on  Plate  XLV.  fig.  7. 

8.  Hyla  arborea,  L.     (Plate  XLVI.  figs.  1-3.) 

Length  of  body  once  and  one  third  to  once  and  a  half  its  width, 
about  half  the  length  of  the  tail.  Nostrils  a  little  nearer  the  eyes 
than  to  the  end  of  the  snout.  Eyes  perfectly  lateral,  visible  from 
above  and  from  below,  a  little  nearer  the  spiraculum  than  to  the 
end  of  the  snout ;  the  distance  between  the  eyes  once  and  a  half  to 
twice  as  great  as  the  distance  between  the  nostrils,  which  equals  the 
width  of  the  mouth.  Spiraculum  on  the  left  side,  directed  upwards 
and  backwards,  nearer  the  posterior  than  the  anterior  extremity  of 
the  body,  not  very  prominent,  but  visible  from  above  and  from  below. 
Anus  opening  on  the  right  side,  close  to  the  body,  above  the  lower 
edge  of  the  tail.  Tail  once  and  three  fourths  to  twice  and  one  third 
the  length  of  the  body,  twice  to  twice  and  a  half  as  long  as  deep, 

^  A  species  closely  resembling  R.  agUis^  but  the  male  of  which  is  proTided 
with  internal  vocal  sacs,  inhabits  Ohina  and  Japan.  The  British  Museum  has 
recently  received  seyeral  tadpoles  of  this  species,  Banajaponica,  Blgr.,  obtained 
in  the  end  of  May  of  this  year  by  Mr.  Hoist  on  Tsu-Shima,  islands  between 
Southern  Japan  and  Corea. 

These  tadpoles  agree  with  those  of  E,  a^is  in  their  labial  dentition,  forming 

~  series^  the  first  lower  series  being  about  half  as  long  as  the  second ;  all  four 

lower  series  uninterrupted.  Beak  broadly  edged  with  black,  without  tubercle. 
Mouth  a  little  wider  than  the  distance  between  the  nostrils,  which  equals  three 
fifths  the  width  of  the  interooular  space.  Lines  of  mudferoos  crypts  indistinct. 
Tail  twice  to  twice  and  one  fourth  the  length  of  the  body,  ending  in  an  obtuse 
point,  its  depth  three  to  three  and  a  half  times  in  its  length.  Caudal  creats 
whitish,  with  small  brown  spots.    Total  length  S9  millim. 
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acutely  pointed,  attenuate  or  macronate  at  the  end ;  upper  crest 
▼erj  convex  and  extending  far  forwards  on  the  back,  almost  to  between 
the  eyes ;  lower  crest  as  much  developed  as  the  upper,  and  extending 
on  to  the  belly  considerably  beyond  the  anus ;  tbe  depth  of  the 
muscular  portion,  at  its  base,  one  tbird  or  rather  less  than  one  third 
the  greatest  total  deptb. 

Beak  broadly  edged  with  black.  Lips  bordered  with  papillae, 
wbich  are  absent  in  tbe  middle*of  the  upper  border  ^,  and  usually  form 
two  rows  on  the  lower  lip.  Series  of  labial  teeth  |,  all  except  the  first 
lower  occupying  nearly  the  whole  width  of  tbe  lip ;  the  second 
upper  is  narrowly  interrupted  in  the  middle,  and  so  is  sometimes  the 
third  lower ;  the  first  lower  series  only  one  third  to  half  as  long  as 
the  second. 

The  lines  of  muciferous  crypts  can  usually  be  traced  without  much 
difficulty  :  a  hoop-shaped  one  on  each  side  of  the  head,  passing  above 
the  nostril  and  bordering  the  eye  above  and  below,  both  ends  nearly 
meeting  close  to  the  upper  lip,  and  another  along  each  side  of  the 
body  to  the  middle  of  the  muscular  portion  of  the  tail. 

Olive  above,  with  golden  gloss ;  sides  with  golden  spots  ;  belly 
white,  with  pearl-coloured  or  golden  spots ;  muscular  part  of  tail 
yellowish,  with  or  without  blackish  dots  and  frequently  with  a  median 
black  line  at  its  base ;  caudal  crests  whitish,  immaculate  or  more 
or  less  profusely  dotted  and  spotted  with  grey  or  blackish. 

Total  length  of  the  largest  specimen  from  Brittany  49  millim. : 
body  16,  width  of  body  12 ;  tail  33,  depth  of  tail  15. 

The  Southern  form,  var.  meridionalis,  Boettger,  regarded  by  some 
authors  as  a  distinct  species  (H.  perezi,  Bosed,  JJ.  harytontts,  H6ron 
Royer),  differs  in  its  tadpole  state,  to  judge  by  several  specimens 
from  Nice  (which  I  owe  to  my  friend  Dr.  de  Bedriaga),  in  having  the 
second  series  of  upper  labial  teeth  more  broadly  interrupted  in  the 
middle,  and  in  having  the  muscular  part  of  the  tail  bordered  above 
and  below  by  a  black  line ;  these  two  black  lines  together  with  a 
third  running  along  the  middle  of  the  tail,  which  is  immaculate  or 
but  scantily  spotted,  give  it  a  peculiar  appearance. 

The  tadpole  of  the  common  Tree-Frog  has  been  exquisitely  figured 
by  Rosel  (Hist.  Ran.  pi.  x.,  1758).  Far  inferior  figures  are  to  be 
found  in  the  works  of  Lataste  (Actes  Soc.  Linn.  Bord.  xxx.  1876, 
pi.  X.  figs.  4-6)  and  Lessona  (Atti  Ace.  Lincei,  3,  i.  1877>  pi.  iii. 
fig.  18).  The  best  descriptions  are  by  Lataste  (/.  c.  p.  219),  H^ron 
I&yer  and  Van  Bambeke  (Arch,  de  Biol.  ix.  1889,  p.  245,  pi.  xv. 
fig.  1),  and  Bedriaga  (Bull.  Soc.  Nat.  Moscou,  1889,  p.  476). 

Hyla  arborea  inhabits  neariy  the  whole  of  the  temperate  parts  of 
the  Palsearctic  Region,  but  is  absent  from  the  British  Isles. 

The  eggs  are  deposited  in  the  end  of  April  or  beginning  of  Mav, 
and  the  young  are  ready  to  leave  the  water  from  the  middle  of  JiUy 
to  the  end  of  August.  A  case  of  hibernation  in  the  larval  state  has 
been  recorded  by  Lessona  (Atti  Ace.  Torin.  xii.  1877,  p.  322). 

'  I  have  never  seen  an  uninterrupted  series  of  pi^ill»  on  the  upper  lip,  aa 
figured  by  H^ron  Boyer  and  Van  Bambeke. 
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9.  BuFO  VULGARIS,  LauF.    (Plate  XLVI.  fig.  4.) 

LeDgth  of  body  about  once  and  a  half  its  width,  and  three  fifths 
to  two  thirds  the  length  of  the  tail.  Nostrils  much  nearer  the  eyes 
than  to  the  end  of  the  snout.  Eves  on  the  upper  surface  ;  the  distance 
between  them  about  twice  as  great  as  the  distance  between  the 
nostrils,  and  equal  to  or  somewhat  less  than  the  width  of  the  mouth. 
Spiraculum  on  the  left  side,  directed  backwards,  nearly  equidistant 
from  either  extremity  of  the  body,  not  very  prominent,  but  visible 
from  above  and  from  below.  Anus  median.  Tail  three  to  four 
times  as  long  as  deep,  broadly  rounded  at  the  end ;  both  crests 
nearly  equal  in  depth,  with  nearly  straight  and  parallel  edges ;  the 
depth  of  the  muscular  part  of  the  tail,  at  its  base,  two  fifths  the  greatest 
total  depth. 

Beak  white,  broadly  edged  with  black.  Lips  with  papillae  only 
at  the  sides,  which  form  an  inward  fold ;  both  upper  and  lower 
edge  toothed,  the  series  of  labial  teeth  being  | ;  the  second  upper 
series  nearly  as  long  as  the  first,  and  very  narrowly  interrupted  in 
the  middle;  the  three  lower  series  uninterrupted  and  occupying 
nearly  the  whole  width  of  the  lip. 

Lines  of  muciferous  crypts  not  or  scarcely  traceable. 

Blackish  brown  or  black  above,  blackish  grey  beneath  ;  muscular 
part  of  tail  dark  brown  or  blackish ;  crests  grey,  finely  speckled  as 
if  powdered  with  black. 

The  tadpole  of  this,  the  largest  European  Batrachian,  is  very  small. 
The  largest  specimen  measured  by  me  is  32  millim.  long  :  body  12, 
width  of  body  8;  length  of  tail  20,  depth  of  tail  5.  The  recently 
transformed  young  measures  only  8  to  12  millim.  from  snout  to 
vent. 

Descriptions  or  figures  of  the  tadpole  of  Bufo  vulgaris  are  given 
by  Rosel  (Hist.  Ran.  p.  94,  pi.  xxi.,  1758),  Lataste  (Actes  Soc. 
Linn.  Bord.  xxx.  1876,  p.  288,  pi.  x.  figs.  10-12),  IKroii  Boyer 
and  Van  Bambeke  (/.  c.  p.  291,  pi.  xxiii.  fig.  I),  and  Bedria^ 
(Bull.  Soc.  Mosc.  1889,  p.  362.) 

The  Common  Toad  inhabits  the  whole  of  Europe,  Northern  and 
Temperate  Asia,  as  far  east  as  Mantchuria,  Japan,  and  China  ^  and 
North-west  Africa. 

In  Central  Europe  the  breeding-season,  which  lasts  only  a  few 
days,  falls  between  the  beginning  of  March  aiid  the  middle  of  April, 
and  the  young  leave  the  water  between  the  middle  of  May  and  die 
end  of  June. 

10.  Bufo  viridis,  Laur.     (Plate  XLVI.  fig.  5,) 

Although  nearer  the  latter  species,  B.  viridis  may  be  regarded  as, 
in  some  respects,  intermediate  between  B.  vulgaria  and  B.  calamita  ; 
and  this  view  is  supported  by  the  characters  of  the  tadpole,  which 

*  A  specimen  waa  recently  obtained  by  Mr.  A.  E.  Pratt  \%\  an  ultittido  of 
17,CMX)  leet  in  the  Froyince  of  Sze  Ohuen.  In  the  AIjm  it  doe»  cot  ab^Ok  ia 
extend  higher  up  than  7000  feet. 
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whilst  differing  from  both  its  congeners  in  its  larger  size  and  its 
broader  internarial  space,  and  approaching  B,  vulgaris  in  its  wide 
mouth,  varies  as  regards  its  labial  dentition  between  the  two  types. 
Hdron  Rojer  and  Van  Bambeke  represent  the  labial  dentition  as 
very  similar  to  that  of  B,  calamita  ;  and  whilst  I  have  seen  Italian 
specimens  which  agree  tolerably  well  with  the  figure  given  by  these 
authors,  I  have  at  the  same  time  examined  others  from  Breslau 
which  would  be  pronounced  as  B.  vulgaris,  if  that  character  alone 
were  taken  into  consideration.  The  Italian  specimens  which  I 
have  examined  all  show  the  second  upper  labial  series  widely 
interrupted  in  the  middle,  but  extending  outwards  nearly,  or  quite, 
as  far  as  the  first ;  the  first  lower  series  measures  two  thirds  to 
three  fourths  the  length  of  the  second.  The  large  series  of 
specimens  (about  50)  from  Breslau,  for  which  I  am  indebted  to  the 
kindness  of  Prof.  Born,  shows  every  passage  between  the  widely 
interrupted  second  upper  series  of  teeth  and  one  that  differs  in  no 
respect  from  that  of  B.  vulgaris  ;  the  length  of  the  first  lower  series 
varies  from  one  half  to  three  fourths  the  length  of  the  second. 

Dbtance  between  the  eyes  about  once  and  a  half  the  distance 
between  the  nostrils,  and  equal  to  the  width  of  the  mouth.  Tail 
three  to  four  times  as  long  as  deep,  broadly  rounded  at  the  end,  its 
upper  crest  more  convex  than  in  B.  vulgaris  and  a  little  deeper 
than  the  lower ;  the  depth  of  the  muscular  part  of  the  tail  about 
half  the  greatest  total  depth. 

Brown  or  greyish  olive  above,  uniform  or  with  small  darker 
spots;  belly  greyish  white;  caudal  crests  greyish  white,  with  or 
without  small  brown  spots  or  dots. 

The  following  are  the  measurements  of  the  largest  specimen, 
from  Breslau, examined  by  me: — Total  length  44  millim. :  body  18, 
width  of  body  13 ;  tail  26,  depth  of  tail  9.  The  recently  transformed 
young  measures  from  10  to  17  millim.  from  snout  to  vent. 

The  tadpole  of  B.  viridis  has  been  described  by  Heron  Royer 
and  Van  Bambeke  (Z.  c.  p.  293,  pi.  xxiii.  fig.  3)  and  by  Bedriaga 
(Bull.  Soc.  Nat.  Mosc.  1889,  p.  387). 

This  species  has  a  very  wide  geographical  range.  It  inhabits  the 
whole  of  Central  and  Southern  Europe  as  far  west  as  the  Rhine  and 
the  Alps,  the  Balearic  Islands,  North  Africa,  and  South-western  and 
Central  Asia  as  far  east  as  Mongolia,  Eastern  Turkestan,  Afghanistan, 
and  the  Himalayas.  In  Europe  it  is  known  to  reach  an  fldtitude  of 
nearly  6500  feet  in  the  Alps  of  Savoy  (R.  Blanchard,  Bull.  Soc.  Zool. 
France,  1888,  p.  67)  ;  and  in  Asia  it  ascends  the  Himalayas  to  about 
15,000  feet  (Stoliczka,  Journ.  As.  Soc.  Beng.  xxxix.  1870,  p.  155), 
which  is,  next  to  the  altitude  of  1 7,000  feet  reached  by  Bufo  vul- 
garis, the  highest  point  from  which  a  Batrachian  has  ever  been 
recorded. 

The  breeding-season  falls  between  that  of  B.  vulgaris  and  that  of 
B.  calamita,  lasting  from  the  beginning  of  April  to  the  middle  of 
June.  Like  JB,  vulgaris  and  unlike  B.  calamita,  which  is  never  to 
be  found  in  the  water  except  at  night,  the  breeding  individuals  make 
a  prolonged  sojourn  in  the  water. 
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11.  Euro  cAXJiMiTA,  Laur,     (Plate  XLYI.  fig.  C.) 

The  udpole  of  the  Natterjack  differs  from  that  of  the  CkiminoD 
Toad  in  the  narrower  mouthy  which  measures  less  than  the  inter- 
ocidar  space  and  a  little  more  than  the  distance  between  the  nostrils ; 
the  somewhat  more  conresi  upper  caudal  crest ;  and  the  lesser 
length  of  the  secoDd  series  of  upper  labial  teeth,  which  is  verv 
broad Iv  interrupted  in  the  middle. 

Black  above,  sides  and  belly  dark  lead-grey,  with  pale  bronzj 
dots;  caudal  crests  grey,  finely  speckled  with  black;  throat  &nd 
chin  sometimes  whitish  ;  the  light  vertebral  line,  characteristic  of 
this  species,  sometimes  present  before  the  appearance  of  the  fore 
limbs. 

This  is  the  smallest  European  ta;dpole,  seldom  reaching  the 
length  of  30  milHm.  recorded  by  Bedriaga.  The  following  are  the 
measurements  of  the  largest  of  hundreds  of  specimens  examined  by 
me:— Total  length  23  millim.;  body  10^  width  of  body  7 ;  tail  15t 
depth  of  tail  5.  I  have  seen  recently  transformed  young  measuring 
only  7  millim.  from  snout  to  vent. 

The  only  figure  ever  given  of  this  tadpole  is  that  accompanying 
Lataste's  description  (Actes  Soc.  Liun,  Bord,  xxx,  18 7G,  p.  297% 
pL  xi*  figs,  1-3)  ;  the  mouth  is  described  and  figured  by  Heron 
Royer  and  Van  Bambeke  (L  c.  p,  295,  pi,  xxiv<  fig.  1),  and  detailed 
descriptions  are  given  by  Bedriaga  (BulL  Soc-  Nat.  Mosc.  1;S89, 
p.  406,  and  'Larves  des  Bntraciens  de  Portugal/  CoTmbraj  1891, 
p.  10> 

The  habitat  of  Sy/o  caiamrta  extends  from  the  extreme  West  of 
Europe*  to  Wf stern  Russia,  the  species  becoming  gradually  scarcer 
or  more  local  from  West  to  East ;  it  is  entirely  absent  from  Italy 
and  South-eastern  Europe. 

The  breeding-season  lasts  from  the  middle  of  April  to  the  middle 
of  July  ;  it  is  by  no  means  unusual  to  find  in  Jnne  and  in  the  be> 
ginning  of  July,  together  in  one  and  the  same  spot,  ova,  tadpoles, 
and  recently  transformed  young  of  this  species, 

12.  Pelohates  Fuscxfs,  Laur,     (Plate  XLVl,  fig.  7*) 
Length  of  body  oaee  and  a  half  to  twice  its  width,  two  thirds  to 

one  half  the  length  of  the  tail.  T^^ostrils  a  little  nearer  the  eyes  than 
to  the  end  of  the  snout.  Eyes  on  the  upper  surface  of  the  hndy, 
equidistant  from  the  end  of  the  snout  and  the  spiraeulum,  the  dis- 
tance between  them  at  least  twice,  sometimes  nearly  three  times  aa 
great  as  that  between  the  nostrils,  and  considerably  greater  thati 
the  width  of  the  mouth,  Spiraeulum  on  the  left  side  ^,  directed 
upwards  and  backwards,  equidistant  from  either  extremity  of  the 
body  or  a  httle  nearer  the  anterior  extremity,  visible  from  above  and 
from  below.  Anal  opening  median,  a  little  larger  than  the  spiraeu- 
lum, and  close  to  the  body-     Tail  twice  and  a  hidf  to  thrice  and  one 

*  From  Scotlflod  and  TroUud  to  the  South  of  Sjmiti. 

'  H^ron  Koyor  (BuU.  Soc.  ZooL  France,  1S8^  p.  162)  W  recorded  two 
tnt^^roating  terfltological  caee^  in  this  tadpole :  one  with  two  Bpiracula,  the 
otber  witii  tlie  Hpimculum  on  tJie  right  side  inataad  of  tbe  left 
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fifth  as  long  as  deep,  acutely  pointed ;  upper  crest  convex,  sliffhtly 
deeper  than  the  lower,  not  extending  far  upon  the  back ;  the  depth 
of  the  muscular  portion,  at  its  base,  about  half  the  greatest  total 
depth. 

Beak  black.  Lip  bordered  with  papillee,  which  form  two  or 
more  rows  on  the  sides  ;  the  papillose  border  interrupted  mesiallj  by 
a  narrow  toothed  descending  lobe,  which  appears  at  first  sight  as 
continuous  with  the  second  upper  series  of  teeth  ^ ;  this  anterior 
series  is  followed  by  three  or  four  other  series  of  teeth,  which  are  all 
widely  interrupted  in  the  middle  and  gradually  decrease  in  length ; 
the  fourth,  if  at  all  present,  being  extremely  short.  On  the  lower 
lip  we  see  likewise  a  short  outer  series,  followed  by  three  or  four 
much  longer  ones,  all  of  which,  with  the  occasional  exception  of  the 
first,  are  interrupted  in  the  middle  and  may  be  more  or  less  broken 
up  on  the  sides.  The^series  of  labial  teeth  may  therefore  be  formu- 
lated as  I  or  |.  Small  isolated  teeth  may  also  be  scattered  on  the 
papillae  at  the  angles  of  the  mouth. 

I  have  not  been  able  to  distinguish  lines  of  crypts  beyond  the  two 
series  which  run  from  the  end  of  the  snout  to  the  upper  border  of 
the  eyes,  passing  between  the  nostrils.  I  am  therefore  unable  to 
judge  whether  the  dorsal  lines  have  been  correctly  figured  by 
Lessona  (Atti  Ace.  Lincei,  3,  i.  1877,  pi.  v.  figs.  20  &  28),  who 
rightly  regards  the  figure  given  by  Cornalia  (Atti  Soc.  Ital.  xvi. 
1873,  pi.  iii.  fl.)  as  fanciful.  From  what  I  know  of  other  tadpoles, 
I  can  hardly  believe  in  the  arrangement  described  by  Lessona,  espe- 
cially as  so  great  a  difference  from  the  allied  P.  cultripes,  figured 
by  Lataste  (Actes  Soc.  Linn.  Bord.  xxxiii.  1879>  p*  313),  appears 
very  improbable. 

The  advanced  tadpole  of  P.  Juscus  is  brown  or  olive-brown  above, 
with  or  without  small  darker  spots,  greyish  white  beneath ;  sides 
with  roundish  whitish  or  pale  golden  spots ;  tail  pale  brown,  with 
small  grey  and  whitish  spots. 

The  body  usually  reaches  at  least  the  size  of  a  pigeon's  egg,  but 
not  unfrequently  exceeds  that  size.  The  largest  specimen  in  the 
British  Museum,  from  Prague,  measures  125  millim. :  body  38, 
width  of  body  25 ;  tail  87,  depth  of  tail  27.     The  largest  specimen 

^  And  is  so  figured  by  H^ron  Boyer  and  Van  Bambeke  (Arch,  de  Biol.  ix. 
1889,  pi.  idx.  fig.  1)  as  characteristic  of  P.  fuscus,  such  as  it  occurs  in  France. 
But  specimens  from  Paris,  which  I  received  from  M.  H<?ron  Boyer  himself,  show 
exactly  the  same  arrangement  as  described  and  figured  (I.  c.  pi.  xriii.  fig.  7)  in 
Pelobatea  from  Belgium,  Germany,  and  Italy.  Had  the  difference  been  a  real 
one,  M.  H^ron  Boyer  might  have  reflected  on  my  remarks  (BulL  Soc.  ZooL 
France,  1888,  p.  116)  to  the  effect  that  if  there  exist  two  distinct  forms  con- 
founded under  the  name  of  P.  fuseus,  it  is  the  French  form  that  is  to  be 
distinguished  and  not  the  Italian,  which  agrees  best  with  the  typical  P.  fuscus 
of  Germany.  On  reading  H6ron  Boyer  and  Van  Bambeke's  account,  one 
might  feel  inclined,  on  the  evidence  of  the  differenoes  shown  by  their  figures,  to 
accept  such  a  distinction ;  but,  considering  that  the  Parisian  tadpoles  do  not 
in  any  way  differ  in  their  labial  characters  from  the  CJerman,  as  figured  by 
F.  E.  Schuke  and  Gutzeit,  nor  from  the  speciniens  from  Prague,  Basle,  and 
Denmark,  with  which  I  have  compared  tnem,  I  feel  justified  in  regarding 
H6ron  Boyer's  figure  {l.c,  pi.  xix.  fig.  1)  as  incorrect. 
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on  record  is  one  preserved  in  the  Berlin  Museum,  obtained  in 
December  1867,  on  the  Juugfernheide,  near  Berlin,  and  which 
measures  175  millim.  (£.  v.  Martens,  Sitzb.  Ges.  nat.  Fr.  Berl. 
1867,  p.  35). 

The  masterly  figures  given  by  Rosel  (Hist.  Banar.  pi.  iviii., 
1758)  are  still  unequalled.  The  structure  of  the  mouth  and  lips 
has  been  described  and  figured  by  Van  Bambeke  (Bull.  Ac.  Belg.  2, 
xvi.  1863,  p.  341,  pi.  iO,  F.  E.  Schulze  (Abh.  Ak.  Berl.  1888, 
p.  4,  pis.  i.-iv.),  H6ron  Royer  and  Van  Bambeke  (Arch,  de  Biol, 
ix.  1889,  pi.  xviii.  fig.  7,  and  pi.  xix.  fig.  1),  and  Gutzeit  (Zeitschr. 
wiss.  Zool.  xlix.  18S9,  p.  50,  pi.  ii.  ^g.  16). 

Felobates  fnscus  has  a  wide  distribution,  being  locally  distributed 
over  Germany,  Austria,  Russia,  Southern  Sweden,  Denmark, 
Belgium,  Northern  and  Central  France,  the  North-western  ex- 
tremity of  Switzerland,  Piedmont,  Lombardy,  and  Bologna  \ 

Owing  to  its  burrowing  habits,  Pelobates  fuscus  is  only  found  in 
localities  where  the  soil  is  particularly  light,  and  it  usually  chooses 
deep  ponds  for  depositing  its  spawn.  The  breeding-season  falls 
normally  between  the  end  of  March  and  the  beginning  of  May ; 
but  it  has  been  observed  near  Ghent,  in  Belgium,  as  late  as  the 
21st  of  July  (Van  Bambeke,  in  Heron  Royer,  Bull.  Soc.  Et.  Sc 
Angers,  xv.  1885,  p.  72).  The  larvse  usually  transform  in  July 
and  August ;  that,  under  special  circumstances,  the  larvse  may  hi- 
bernate, is  shown  by  the  observations  of  Kollmann  (Rec.  ZooL 
Suisse,  i.  1883,  p.  75)  and  Pfiiiger  (Arch.  f.  Ges.  Phys.  xxxi. 
1883,  p.  134). 

13.  Pelobates  cultripes,  Cuv.     (Plate  XLVI.  fig.  8.) 

Differs  from  the  preceding  in  the  following  points  : — The  nostrils 
are  wider  apart,  the  distance  between  them  equalling  the  width  of 
the  mouth,  or  at  least  one  half  the  width  of  the  interocular  space. 
The  series  of  labial  teeth  are  more  broken  up,  and  their  arrangement 
is  therefore  less  easily  expressed  by  a  formula,  although  practically 
of  the  same  type  as  in  F,  fuscus.  According  to  H^ron  Royer,  each 
series  presents  several  curves  ;  but  such  an  arrangement  is  not  dis- 
tinctly shown  by  the  tadpoles  before  me,  which  I  owe  to  M.  Heron 
Royer  himself ;  that  character  is  therefore  not  constant.  The  tail  is 
shorter,  hardly  once  and  a  half  the  length  of  the  body.  The  lines  of 
crypts  are  usually  more  distinct  than  in  the  allied  species,  owing  to 
the  black  colour  of  the  tubules  ;  their  arrangement  has  been  figured 
by  Lataste  {cf.  supra,  p.  615),  who  at  the  same  time  observes  that 
they  are  liable  to  no  inconsiderable  individual  variation. 

The  colour  is  described  by  Lataste  as  reddish  yellow  above, 
greyish  or  bluish  white  beneath  ;  tail  with  small  brown  spots. 

*  As  noticed  by  CriTelli  (Kend,  Ist  Lomb.  2,  vi.  1873,  p.  174)  and  Cune- 
rano  (Boll.  Mus.  Torin.  i.  1886,  no.  9),  it  may  be  seen,  by  referring  to 
Spallansani's  Diseertations  Nat.  Hist.  An.  &  Veget  (Engl,  traosl.  ii.  p.  122, 
London,  1784),  XhtXP.fusctts  was  first  discovered  in  Italy,  at  Pavia,  aa  earhr  as 
1780.    The  animal  is  described  bj  Spallnnzani  in  an  unmistakable  manner. 
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According  to  Dagis,  the  size  of  the  hodj  may  equal  a  hen's  egg. 
The  specimens  from  the  Dep.  H^rault,  preserved  in  the  British 
Museum,  and  for  which  I  am  indebted  to  the  kindness  of  M.  H^ron 
Royer,  are  much  smaller : — Total  length  62  millim. :  body  25,  width 
of  body  15  ;  tail  37,  depth  of  tail  12. 

Figures  by  Dugfes(Rech.  Osteol.  Myol.  Batr.  1835,  pi.  xiii.  fig.  80, 
and  pi.  add.  fig.  8),  Des  Moulins  (Actes  Soc.  Linn.  Bord.  xxix.  1874, 
pi.  vi.),  and  Lataste  (Actes  Soc.  Linn.  Bord.  xxx.  1876,  pi.  x. 
figs.  1-3,  and  xxxiii.  1879,  p.  313). 

Inhabits  the  South  of  France,  extending  on  the  West  coast  as  far 
north  as  the  Loire>Inf6rieure,  Spain,  and  Portugal. 

14.  Pelodytes  punctatxjs,  Daud.     (Plate  XLVII.  figs.  1,  2.) 

Length  of  body  rather  more  than  once  and  a  half  its  width,  and 
not  quite  two  thirds  the  length  of  the  tail.  Nostrils  halfway  between 
the  end  of  the  snout  and  the  eyes,  or  a  little  nearer  the  latter.  Eyes 
on  the  upper  surface  of  the  body,  equidistant  from  the  end  of  the 
snout  and  the  spiraculum,  the  distance  between  them  about  twice 
as  great  as  that  between  the  nostrils,  and  equal  to  the  width  of  the 
mouth.  Spiraculum  on  the  left  side,  directed  upwards  and  back- 
wards, nearly  equidistant  from  either  extremity  of  the  body,  visible 
from  above  and  from  below.  Anal  opening  median,  much  larger 
than  the  opening  of  the  spiraculum.  Tail  twice  and  a  half  to  three 
times  as  long  as  deep,  ending  in  an  obtuse  point ;  the  upper  crest 
very  convex,  deeper  than  the  lower,  and  rarely  extending  forwards  as 
far  as  the  level  of  the  spiraculum ;  the  depth  of  the  muscular  portion, 
at  its  base,  one  third  to  two  fifths  of  the  greatest  total  depth. 

Beak  white,  with  a  black  margin.  An  inverted  fold  at  the  side  of 
the  lip ;  this  is  furnished  with  a  single  row  of  papillae  except  on 
the  upper  border,  which  is  toothed.     Labial  teeth  in  -  or  |  series, 

the  second  and  third,  both  above  and  below,  the  longest ;  the  first 
and  second  series  in  both  divisions  of  the  lip  uninterrupted,  or  the 
second  upper  with  very  slight  median  interruption,  the  others 
separated  in  the  middle  and  gradually  decreasing  in  length  to  the 
last,  which,  if  present,  is  short.  According  to  Bedriaga,  there  may 
be  as  many  as  six  series  of  teeth  on  the  lower  lip,  the  first  three  of 
which  are  uninterrupted. 

Lines  of  crypts  usually  very  apparent,  but  sometimes  very  in- 
distinct. On  the  head  they  approach  each  other  between  the  nostrils 
and  completely  border  the  eye  posteriorly,  the  anterior  extremities 
of  this  naso-orbital  hoop  approaching  each  other  above  the  upper 
lip.  Of  the  two  dorsal  lines,  which  diverge  posteriorly,  the  upper, 
extending  to  the  upper  edge  of  the  muscular  portion  of  the  tail,  is 
interrupted  at  a  short  distance  behind  the  eye ;  its  anterior  portion 
may  even  descend  to  join  the  lower  line,  which  thus  appears  bifur- 
cated in  front ;  the  lower  line  extends,  usually  uninterrupted,  from 
behind  the  eye  to  the  middle  of  the  muscular  portion  of  the  tail, 
where  it  is  lost ;  both  lines,  however,  may  stop  short  of  the  tail.  A 
sinuous  line  on  the  flanks,  curved  above  the  spiraculum,  not  bent 
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upwards  posteriorly,  sometimes  extending  nearly  to  the  origin  of  the 
hind  limbs.  In  addition  to  these  lines,  a  short  horizontal  branch 
originates  above  the  upper  lip,  and,  bifurcating  below  the  vertical  of 
the  anterior  border  of  the  eye,  forms  a  hoop  which  descends  to  the 
sides  of  the  throat.  The  arrangement  of  these  lines  is  figured  on 
p.  598  of  this  paper. 

Coloration  usually  varying  from  pale  grey  to  olive-brown  above, 
the  sides  with  pale  metallic  spots ;  the  lines  of  crypts  whitish ; 
caudal  crests  greyish,  with  blackish  spots  and  white  dots  and  pale 
metallic  spots.  Some  specimens,  however,  have  the  tail  almost 
spotless ;  in  others,  on  the  contrary,  it  is  very  closely  spotted,  but 
always  less  abundantly  on  the  lower  crest  than  on  the  upper.  Lower 
parts  pale  grey  with  nlvery  spots.  Tail  and  the  greater  part  of  the 
body  with  fine  black  decussating  lines,  as  in  Bombinator ;  it  some- 
times happens  that  these  lines  are  altogether  absent  on  the  muscular 
part  of  the  tail. 

But,  as  in  other  tadpoles,  coloration  is  subject  to  a  great  amount 
of  variation.  During  a  stay  of  seven  weeks  in  Brittany  last  summer, 
I  was  much  struck  on  finding,  in  the  beginning  of  July,  near 
St.  Enogat,  Ille-et-Yilaine,  a  small  and  shallow  pond,  about  1 5  feet 
long  by  1 0  feet  wide  and  2  feet  deep,  swarming  with  thousands  of 
tadpoles  from  30  to  40  millim.  long,  of  a  very  dark  brown,  almost 
black,  which,  although  I  am  familiar  with  the  larvae  of  Pelodytef,  I 
at  first  failed  to  recognize.  It  was  only  after  a  careful  examination 
that  I  ascertained  the  species  to  which  they  belong,  my  determina- 
tion being  ultimately  confirmed  by  the  transformation  of  some  of  the 
tadpoles  which  I  had  brought  home  alive.  Now  several  ponds  close 
by,  whether  larp!;e  or  small,  deep  or  shallow,  of  clear  or  of  thick 
muddy  water,  all  showed  the  ordinary  type  of  P^/orfy^w-tadpole.  I 
constantly  visited  the  spot :  the  water,  which  at  first  was  perfectly 
clear  and  transparent,  became  green  and  dirty,  but  the  larvse  did  not 
alter  in  colour  or  size  ;  and  I  was  surprised  at  the  small  size  of  the 
young  immediately  after  transformation,  which  did  not  exceed  11 
to  15  millim.  from  snout  to  vent,  whilst  the  other  places  yielded 
young  varying  between  1 9  and  22  millim.  Towards  the  middle  of 
August  the  little  pond  was  taken  up  for  those  linen-washing  opera- 
tions with  which  all  who  have  visited  Brittany  are  unpleasantly 
familiar,  and  my  observations  were  thus  terminated  by  the  wholesale 
destruction  of  the  tadpoles.  But  those,  still  numerous,  which  had 
remained  up  to  that  time  had  not  undergone  any  change.  As  I 
have  said  above,  these  tadpoles  were  nearly  black  on  the  back  ;  the 
tail  was  of  a  dark  brown  without  any,  or  with  but  very  small,  black 
spots,  and  with  the  black  decussating  lines  so  crowded  that  they  could 
not  be  detected  without  a  lens ;  the  belly  %va&  of  a  beautiful  steel- 
blue,  and  the  lines  of  crypts  were  quite  indiMinct,  although  they  have 
become  distinguishable  now  that  the  specitnena  have  been  for  &ome 
time  in  spirit.  One  of  these  black  tadpoles  is  figure  J,  Piatt*  XL  VII. 
fig.  2. 

The  largest  measured:  body  16  millim.,  width  of  body  10; 
tail  24,  depth  of  tail  8.     The  young  were  by  no  means  melanotic. 
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bat  possessed  of  the  usual  grey,  green-spotted  coloration.  Their 
small  size  alone  distinguished  them. 

It  is  clear  that  the  abnormal  colour  of  these  tadpoles  was  not  due 
to  the  surroundings  at  the  time  I  observed  them,  as  the  water  in 
which  they  lived  underwent  various  changes  during  the  five  weeks 
I  watched  the  pool ;  and  specimens  which  I  brought  home  and 
kept  under  the  same  conditions  as  normal  larvae  did  not  change 
colour.  I  am  therefore  able  to  confirm  the  conclusions  arrived  at 
by  H^ron  Royer,  from  observations  on  larvae  of  Alytes  obstetricaris 
(Bull.  Soc.  Zool.  France,  1878,  p.  65),  that  is,  that  the  coloration  is 
due  to  the  conditions  under  which  the  larva  develops  on  leaving  the 
egg ;  and  that  after  that  time,  the  pigment-cells  becoming  fixed  and 
less  sensitive,  little  or  no  alteration  takes  place  until  the  end  of  the 
larval  period. 

The  largest  tadpole  of  Pelodytea  obtained  by  me  in  Brittany 
measures  57  miliim. :  body  21,  width  of  body  15  ;  tail  36,  depth  of 
tail  14.  A  specimen  from  Nice,  received  from  Dr.  de  Bedriaga, 
measures  65  miliim. 

We  are  indebted  for  the  first  account  of  this  tadpole  to  H6ron  Royer 
(Bull.  Soc.  Zool.  France,  1878,  p.  131,  pi.  iii.),  who  pointed  out 
that  the  larva  described  and  figured  by  Lataste  as  of  Pelodytes 
is  that  of  Alytes  obstetricana.  He,  however,  erroneously  repre- 
sented the  lines  of  muciferous  crypts  as  decussating  on  the  forehead ; 
and  this  error  was  soon  corrected  by  Lataste  (Actes  Soc.  Liim.  Bord. 
xxxiii.  1879,  p.  309).  Further  notes  were  contributed  by  H^ron 
Royer  (Bull.  Soc.  Zool.  France,  1879,  p.  229,  pi.  xi.),  and  by  the 
same  author  in  conjunction  with  Van  Bambeke  (Arch,  de  Biol.  ix. 
1889,  p.  277,  pi.  XX.  figs.  5-12).  The  best  description  is  that  given 
by  Bedriaga  (Bull.  Soc.  Nat.  Mosc.  1889,  p.  539),  who  for  the  first 
time  notices  the  pigmentary  decussating  lines. 

The  habitat  o( Pelodytes  punctatus  is  restricted  to  France,  where  it 
occurs  nearly  everywhere  with  the  exception  of  the  central  Plateau 
and  the  extreme  North-east,  being  recorded  as  far  north  as  the 
Pas-de-Calais  (Giard,  Bull.  Sc.  Fr.  Beig.  xxii.  1890,  p.  87),  Spain 
and  Portugal,  Liguria  (Doria,  Ann.  Mus.  Genova,  xxiv.  1887, 
p.  388),  and  Piedmont  (Peracca,  Boll.  Mus.  Torin.  i.  1886,  no.  1). 

The  tadpole  usually  lives  in  flooded  quarries.  I  have  found  it  in 
Brittany  in  company  with  tadpoles  of  Rana  esculenta,  R.  lyilist  Bufo 
calamta^  and  Hyla  arborea, 

A.  Thomas  (Ann.  Sc.  Nat.  4,  i.  1854,  p.  290)  appears  to  have 
been  the  first  to  notice,  at  Nantes,  that  Pelodytes  breeds  not  only  in 
the  spring,  but  abo  in  the  autumn  ;  and  he  assigned  to  this  species 
two  broods  a  year — the  first  from  the  end  of  February  to  the  beginning 
of  April,  the  second  from  the  end  of  September  to  the  beginning 
of  October.  Lataste  (Actes  Soc.  Linn.  Bord.  xxix.  C.  R.  1874, 
p.  cli)  has  witnessed  its  breeding,  near  Bordeaux,  on  the  22iid  May, 
and  (Actes  Soc.  Linn.  Bord.  xxxi.  1876,  p.  U)  near  Paris  on  the 
8th  July.  Thomas's  statement  regarding  the  autumnal  breeding 
has  been  contested  by  H^ron  Royer  (Bull.  Soc  Zool.  France,  1S78, 
p.  131,  and  Bull.  Soc.  £t.  Sc.  Angers,  2,  xv.  1885,  p.  103),  but  la 
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confirmed  bj  Bedriaga's  observations  at  Nice,  where  he  has  found  the 
frog  pairing  from  the  end  of  February  to  May,  and  again  in  October 
and  November.  I  have  myself  this  summer,  at  St.  Enogat,  observed 
specimens  pairing  on  the  21st  August.  Late  offspring  of  course 
hibernate  in  the  larval  condition,  as  ascertained  by  Bedriaga  (Bull. 
Soc.  Nat.  Mosc.  1889,  p.  542),  who  obtained  near  Nice,  on  the  lOth 
March,  in  one  and  the  same  pond,  full-grown  tadpoles,  spawn,  and 
breeding  individuals.  Larvae  of  Pelodytes  may  therefore  be  found 
all  the  year  round. 

15.  DiscOGLOssus  PICTUS,  Otth.     (Plate  XL VII.  fig.  3.) 

Length  of  body  once  and  two  thirds  its  width,  two  thirds  to  one 
half  the  length  of  the  tail.  Eyes  on  the  upper  surface  of  the  body, 
the  distance  between  them  about  once  and  a  half  the  distance  between 
the  nostrils,  equal  to  or  slightly  less  than  the  width  of  the  mouth. 
Spiraculum  in  the  mid-ventral  line,  equally  distant  from  either  ex- 
tremity of  the  body.  Anal  opening  median,  larger  than  the  spi- 
raculum. Tail  three  to  four  times  as  long  as  deep,  broadly  rounded 
at  the  end,  as  in  Bufo  vulgaris,  both  upper  and  lower  crests  but 
very  feebly  convex,  the  former  not  extending  upon  the  back  ;  the 
depth  of  the  muscular  part  at  its  base  one  half  to  two  fifths  the  total 
depth. 

Mouth  elliptical.  Beak  white,  edged  with  black.  Lips  bordered 
by  a  single  series  of  papillse,  which  are  usually  narrowly  interrupted 
in  the  middle  of  the  upper  lip ;  a  well-marked  chink  on  each  side  of 
the  lower  lip.  Series  of  labial  teeth  |,  occupying  the  whole  width  of 
the  lips,  the  third  lower  interrupted  in  the  middle ;  the  first  upper 
and  the  first  lower  series  formed  of  one  or  two  rows  of  teeth,  the 
others  constantly  of  two  \  I  can  distinguish  the  ordinary  lines  of 
crypts  on  the  head,  and  also  one  running  along  each  side  of  the  back. 

Brown  above,  whitish  below ;  caudal  crests  whitish,  uniform  or 
with  small  brown  dots.  The  whole  body  and  tail  with  a  network  of 
fine  brown  lines  forming  polygonal  meshes ;  this  network  most  easily 
traceable  on  the  tail. 

Total  length  33  millim. :  body  12,  width  of  body  7;  tail  21, 
depth  of  tail  6. 

The  tadpole  of  Discofflossus  was  first  described  and  figured  by 
Lataste  in  his  "  Etude  sur  le  Discoglosse  "  (Actes  Soc.  Linn.  Bord. 
xxxiii.  1879,  p.  287,  pi.  v.  figs.  1-4)  ;  and  his  account  has  been 
supplemented  by  H6ron  Royer  (Bull.  Soc.  Zool.  France,  1885, 
p.  565,  pi.  xiv.),  Heron  Royer  and  Van  Bambek'e  (/.  c.  p.  280, 
pi.  xxi.  fig.  1),  and  Bedriaga  (Bull.  Soc.  Nat.  Mosc.  1889,  p.  557). 

Discofflossus  picius  inhabits  Spain  and  Portugal,  Corsica,  Sardinia, 
Sicily,  Malta,  and  small  neighbouring  islands,  Morocco,  Algeria,  and 
Tunisia.  Its  breeding-season  lasts  from  February  (in  Algeria)  to 
the  end  of  summer. 

^  The  duplex  disposition  of  these  teeth  has  been  overlooked  by  H6ron  Bojer 
and  Van  Bambeke,  who  state  that  all  the  teeth  form  single  series.  Such  is  cer- 
tainly not  the  case  in  the  speoimens  examined  by  me,  some  of  ¥rhich  were 
named  by  B£.  Hdron  Boyer  huusell 
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16.  BoMBiNATOR  iGNEUS,  Laur.     (Plate  XLVII.  fig.  4.) 
Length  of  body  once  and  one  fourth  to  once  and  one  third  its 

width,  four  fifths  to  two  thirds  the  length  of  the  tail.  Eyes  on  the 
upper  surface  of  the  body,  the  distance  between  them  twice  and  a 
half  to  three  times  as  great  as  that  between  the  nostrils,  equal  to  or 
slightly  less  than  the  width  of  the  mouth.  Spiraculnm  in  the 
mid- ventral  line,  nearer  the  posterior  than  the  anterior  extremity  of 
the  body.  Anal  opening  median,  much  larger  than  the  spiraculum. 
Tail  twice  to  twice  and  a  half  as  long  as  deep,  ending  in  an  obtuse 
point ;  the  upper  crest  convex,  not  or  but  slightly  deeper  than  the 
lower,  and  extending  upon  the  back ;  the  depth  of  the  muscular 
part,  at  its  base,  one  half  to  two  fifths  the  total  depth. 

Mouth  triangular.  Beak  white,  bordered  with  black.  Lips 
bordered  by  a  series  of  papill®  ;  a  well-marked  chink  on  each  side  of 
the  lower  lip ;  series  of  labial  teeth  |,  occupying  the  whole  width  of 
the  lips,  all  uninterrupted,  or  the  third  lower  broken  up  in  the 
middle  ;  the  first  upper  and  the  first  lower  series  formed  of  two  or 
three  rows  of  teeth,  the  others  of  two,  three,  or  four. 

Well-marked  series  of  muciferous  crypts  ;  one  on  each  side  of  the 
head,  from  above  the  upper  lip,  passing  above  the  nostril  and  bor- 
dering the  eye,  then  descending  towards  the  upper  lip,  where  it 
curves  and  ascends  to  below  the  eyes ;  two  series  on  each  side  of  the 
back,  beginning  at  some  distance  behind  the  eye,  the  upper  extend- 
ing to  the  upper  portion  of  the  muscular  part  of  the  tail,  the  lower 
very  short  and  parallel  to  the  upper  ;  and  finally  a  short  curved 
series  on  each  side  of  the  belly. 

Brown  above,  greyish  white  below ;  the  series  of  muciferous  crypts 
whitish ;  tail  greyish,  with  or  without  small  brown  spots.  A  net- 
work of  fine  black  lines  crossing  each  other  at  right  angles  is  spread 
over  the  whole  tadpole,  but  most  distinct  on  the  caudal  crests. 

Total  length  50  millim. :  body  20,  width  of  body  16  ;  toil  30, 
depth  of  tail  1 5.  These  measurements  are  taken  from  a  specimen 
from  Denmark,  received  from  Prof.  Lutken. 

This  todpole  has  been  described  and  figured  by  H^ron  Royer, 
Bull.  Soc.  Zool.  France,  1887,  p.  647,  pi.  xii. 

Bombinator  igneu9  inhabits  the  plains  of  Northern  and  Eastern 
Germany  \  Denmark,  Southern  Sweden,  Austria,  Roumania,  and 
Russia.     Breeds  in  May  and  June. 

17.  Bombinator  pachypus,  Fitz.     (Plate  XLVIL  fig.  5.) 

One  very  striking  character  distinguishes  this  tadpole  from  the 
preceding,  viz.  the  shape  of  the  mouth,  which  is  elliptical  as  in  the 
other  genera  of  Discofflossidce.  Otherwise,  I  have  not  been  more 
successful  than  H6ron  Royer  in  discovering  any  constant  characters 
by  which  to  distinguish  it.      The  tail  is,  as  a  rule,  rather  shorter, 

^  Bedriaga,  in  his  excelleat  recent  work  on  the  Batraobians  of  Europe 
(/.  c.  p.  590),  is  mistaken  in  recording  this  species  from  the  Lower  Main  district 
on  the  authority  of  Koch.  Both  Koch's  var.  ti/pus  and  var.  brevipes  represent 
B.  paahypus,  as  is  perfectly  dear  from  his  allusion  to  the  **  gelbes  Endglied  "  of 
the  toes  in  the  former. 
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and  the  muciferous  crjpts,  so  distinct  in  B,  iffneus,  are  hardly  disdn- 
giiishable  in  the  tadpoles  of  this  species,  of  which  I  obtained  a 
number  in  the  Duchy  of  Luxemburg.  However,  it  is  very  probable 
that  such  a  difference  would  not  prove  constant  if  tested  on  more 
extensive  material. 

The  largest  specimen  collected  by  me  measures  37  millim. :  body 
17,  width  of  body  14  ;  teU  20,  depth  of  tail  10. 

Descriptions  or  6gures  are  given  by  Lataste  (Actes  Soc.  Linn. 
Bord.  XXX.  1876,  p.  278,  pi.  ix.  figs.  10-12),  H^ron  Royer  and  Van 
Bambeke  (Arch,  de  Biol.  ix.  1889,  p.  282,  pi.  xxi.  fig.  6),  and 
Bedriaga  (Bull.  Soc.  Nat.  Mosc.  1889,  p.  573).  The  decussating 
pigmentary  lines  appear  to  have  been  first  noticed  by  Leydig 
(N.  Acta  Ac.  Leop.-Carol.  xxxiv.  1868,  p.  105,  pi.  ii.  fig.  xix.,  and 
An.  Batr.  D.  Faun.  p.  56) ;  and  Pfliiger  (Arch.  f.  Ges.  Phys.  xxxi. 
1883,  p.  139)  has  dwelt  on  the  importance  of  this  character  for 
distinguishing  this  tadpole  from  that  of  Alytes,  The  classical  work 
of  Gotte  (Entwickelungsgeschichte  der  Unke,  Leipzig,  1875,  with 
atlas)  is  devoted  to  the  embryology  of  this  species. 

This  species,  which  has  long  been  confounded  with  the  preceding, 
inhabits  France,  Belgium,  Switzerland,  Western  and  Central  Germany, 
Austria,  Roumania,  Italy,  Dalmatia,  Greece,  and  Turkey.  It  breeds 
from  the  latter  half  of  May  to  the  end  of  June,  and  the  young  leave 
the  water  in  August  or  September. 

18.  Alytes  obstetricans,  Laur.     (Plate  XLVII.  figs.  6,  7.) 

Length  of  body  once  and  one  third  to  once  and  a  half  its  width, 
two  thirds  to  one  half  the  length  of  the  tail.  Nostrils  nearly  half- 
way between  the  end  of  the  snout  and  the  eyes.  Eyes  on  the  upper 
surface  of  the  body,  the  distance  between  them  about  twice  as  great 
as  that  between  the  nostrils,  and  equal  to  or  slightly  greater  than 
the  width  of  the  mouth.  Spiraculum  in  the  mid-ventral  line,  a 
little  nearer  the  anterior  than  the  posterior  extremity  of  the  body. 
Anal  opening  median,  very  much  larger  than  the  spiraculum.  T^ 
twice  and  two  thirds  to  thrice  as  long  as  deep,  ending  in  an  obtuse 
point ;  the  upper  crest  convex,  usually  a  little  deeper  than  the  lower, 
and  extending  but  very  slightly  upon  the  back ;  the  depth  of  the 
muscular  portion,  at  its  base,  about  half  the  total  depth. 

Beak  white,  vfith  a  broad  black  margin.  Lip  entirely  surrounded 
by  a  series  of  papillae.  Labial  teeth  in  |  series,  occupying  nearly 
the  whole  width  of  the  inner  surface  of  the  lip,  all  continuous,  or 
the  third  lower  narrowly  broken  up  in  the  middle ;  the  first  upper 
and  the  first  lower  series  composed  of  one  or  two  rows  of  teeth,  the 
others  composed  of  two  or  three  rows. 

Lines  of  crypts  usually  very  indistinct,  all  that  can  be  distinguished 
being  the  usual  lines  from  the  end  of  the  snout  between  the  nostrils, 
bordering  the  eyes  above,  behind,  and  below,  and  forming  a  hoop  on 
each  side  of  the  upper  lip,  a  line  beginning  at  a  considerable  distance 
behind  the  eye  idong  each  side  of  the  back  to  the  upper  border  of 
the  muscular  part  of  the  tail,  and  another  very  short  line  close  to 
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and  parallel  with  the  anterior  extremity  of  the  latter.  But  in  a  fiue 
specimen  from  Ballaigues,  Switzerland,  sent  to  me  hj  my  friend  Dr. 
de  Bedriaga^  the  lines  of  crypts  are  much  more  distinct  and  hlackish  ; 
in  addition  to  the  series  described  above,  it  shows  the  second  dorsal 
line  prolonged  to  the  base  of  the  tail,  which  also  bears  two  lines,  the 
upper  being  on  the  upper  caudal  crest ;  a  short  series  descends 
vertically  from  below  the  centre  of  the  eye,  another,  curved,  from 
below  the  anterior  extremity  of  the  dorsal  lines,  a  third  on  each  side 
of  the  mouth,  and  a  fourth  extends  on  each  side  of  the  belly,  from 
the  level  of  the  spiraculum  nearly  to  the  origin  of  the  hind  limbs, 
its  anterior  extremity  bent  downwards  and  forwards.  This  specimen 
is  figured  above,  p.  598,  fig.  3,  C. 

Lead-grey  to  blackish  above,  uniform  or  with  round  blackish 
spots ;  sides  with  large  silvery  or  pale  golden  spots ;  belly  greyish 
white  with  metallic  spots ;  tail  with  numerous  dark  browu  dots  or 
round  black  spots,  which  are  very  apparent  on  the  greyish-white 
crests.  Nearly  black  tadpoles  are  on  record  (Heron  Boyer,  Bull. 
Sec.  Zool.  France,  1878,  p.  62),  and  an  albino  has  been  figured 
(Lataste,  Actes  Soc.  Linn.  Bord.  xxxiv.  1880,  pi.  xi.). 

The  largest  tadpoles  I  have  seen  were  obtained  by  me  in  company 
with  my  friend  M.  Lataste,  in  May  1882,  at  St.  6ermain-en-Laye, 
near  Paris.  The  following  are  the  measurements  of  one  of  them  : — 
Total  length  80  millim. :  body/28,  width  of  body  21 ;  tail  52,  depth 
of  tail  19.  H^ron  Boyer  and  Van  Bambeke  also  mention  specimens 
85  millim.  long,  and  Fischer-Sigwart  ('  Das  Thierlebeu  im  Terra- 
rium,'  Zofingen,  1889,  p*  61)  gives  90  millim.  as  the  maximum 
length ;  but  this  size  is  exceptional,  some  specimens,  although  full- 
grown,  not  exceeding  40  millim. 

I  cannot  find  any  constant  character  differentiating  the  Spanish- 
Portuguese  tadpoles  (var.  bosca,  Lataste)  from  the  typical  form, 
except  that  the  tail  is  usually  spotted  with  deeper  black. 

The  tadpole  of  Alytes  obstetricans  has  been  described  and  figured 
many  times.  In  addition  to  the  anatomical  works  of  C.  Vogt  (Unters. 
lib.  d.  Entwickl.  d.  Geburtshelferkrote,  Solothurn,  1842),  Keifiter 
(Arch,  de  Biol.  ix.  1888,  p.  55,  pis.  iii.  &  iv.),  and  H^ron  Royer  and 
Van  Bambeke  (/.  c.  p.  285,  pi.  xxii.  fig.  1),  containing  information 
respecting  the  buccal  characters,  the  contributions  must  be  mentioned 
of  PonUllie  (Ann.  Sc.  Nat.  3,  xviii.  1852,  p.  248),  Lataste  (Actes 
Soc.  Linn.  Bord.  xxi.  1876,  p.  446,  pi.  ix.  figs.  1-3,  7-9),  H^ron 
Royer  (Bull.  Soc.  Zool.  1878,  p.  132,  pi.  iii.  figs.  9-11),  and 
Bedriaga  (Bull.  Soc.  Nat.  Mosc.  1889,  p.  603,  and  "  Les  Larvesdes 
Batraciens  de  Portugal,"  Coimbre,    1891,  p.  12). 

The  Midwife  Toad  is  common  nearly  all  over  France  \  in  Belgium 
(Provinces  of  Namur,  Li^e,  and  Luxemburg),  in  Switzerland, 
distributed  locally  in  Germany  as  far  east  as  Brunswick  and 
Thuringia  (Nehring,  Sitzb.  Ges.  nat.  Fr.  Berl.  1887,  p.  48,  and 
Naturw.  Wochenschrift  (Berlin),  v.  1890,  p.  278  ;  Wolterstorff,  Zool. 

^  I  have  failed  to  find  it  in  the  northern  parts  of  Ble-et-Vilaine  and  the 
adjoining  parts  of  the  Ootes-du-Nord,  although  the  species  is  said  by  PontaUie 
to  be  quite  common  near  Rennes. 
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Anz.  1891,  p.  65).  It  has  been  fouud  as  high  up  as  5000  feet  m 
Switzerland  (Fatio,  Vert.  Suisae.  iii.  p.  362)  and  6500  feet  ia  the 
Pyrenees.  In  Spain  and  Portugal  it  la  repreaented  by  &  distmct 
variety  (var.  bosoB^  Lataste). 

Its  tadpole  is  one  of  the  most  useful  for  anatomical  and  physiolo- 
gical purposes,  both  on  account  of  its  size  and  the  facility  with 
which  it  can  be  procured,  being  abundant  wherever  it  exists  and  found 
all  through  the  year,  often  remainirig  two  years  before  transforming 
(Wiedersheim,  Zool.  Anz.  1878,  p.  104)*  Tbe  breeding- season  lasts 
from  the  spring  to  the  end  of  summer.  The  tadpole,  which  doe« 
not  leave  the  egg  until  after  the  loss  of  the  (nticommonly  large) 
external  gills,  is  usually  deposited  in  smBll  reservoirs,  cow-pondi, 
flooded  quarries,  pits  in  brick-fields,  &c,  Por  accounts  of  the 
breediug-habics  of  Alytes  obstetrtcansy  consult  A.  de  Tlsle  du 
Dr^neuf,  Ann.  Sc.  Nat.  6,  iii.  1876,  art.  7>  and  Heron  Royer,  Bull. 
Soc.  Zool.  France,  1886,  p.  671. 

19.  Alytes  cistern  ash,  BoscjI.     (Plate  XLVII.  fig.  8,) 

I  am  indebted  to  M.  Ed.  Bobc^^  the  discOTerer  of  this  very 
distinct  species,  for  several  tadpoles,  from  tbe  Sierra  Moreua,  at 
different  stages  of  development.  The  largest  measures  60  miUim.  t 
body  20,  width  of  body  15;  tail  42,  depth  of  tail  14. 

I  regret  to  be  unable  to  detect  any  character  by  which  thb 
tadpole  may  be  surely  distinguished  from  tliat  of  J.  ifbitetriains. 
Heron  Royer  and  Van  Bambeke  slate  that  the  labial  teelh  are  less 
distinctly  arranged  in  double  rows,  and  their  figure,  in  fact,  repre- 
sents the  second  upper  series  only  as  formed  of  a  double  row. 
Bedriaga,  on  the  contrary,  describes  the  £rgt  upper  series  a»  with 
two  rows  of  teeth  and  the  second  with  two  or  three,  the  first  and 
second  lower  series  with  two  rows  and  the  third  with  three,  just  as 
is  usually  the  case  in  A,  obstetr leans,  I  find  constantly  two  rows 
in  the  first  upper  and  first  lo^er  series,  two  or  three  in  the  second 
upper,  two  in  the  second  lower,  and  two  or  three  in  the  third  lower. 
Bedriaga  adds  that  the  tail  is  shorter  than  in  A.  ob&tt;tricana^  only 
about  once  and  a  half  the  length  of  the  body  ;  ibis  difference,  again, 
is  not  borne  out  by  our  specimens,  as  may  be  seen  from  the  measure- 
ments given  above. 

Tail  with  small  black  spots,  more  crowded  and  often  forming 
vermiculations  on  the  muscular  portion  of  the  tait^  the  space 
occupied  by  the  lateral  groove  being,  however,  usually  fre^  from 
spots. 

The  tadpole  of  A.  cistertumi,  which  inhabits  Spain  and  Portugal, 
has  been  figured  by  Boscd  (An.  Soc.  Esp.  x.  ISSl,  pi.  ii.  figs.  4-6} 
and  described  by  Hdron  Roycr  and  Van  Bambeke  (/*  c.  p.  289, 
pi.  xxii.  fig.  5)  and  by  Bedriaga  (Larves  des  Batraciens  de  Portugal, 
Coimbre,  1891,  p.  14).  It  is  to  be  found  all  the  year  through 
(Bosc^,  Bull.  Soc.  Zool.  France,  1880,  p.  253), 
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APPENDIX. 

List  of  the  Specimens  preserved  in  the  British  Museum. 

(N.B. — No  number  of  specimens  higher  than  ten  in  each  bottle  is 


1-10. 
11-ia 
13-22. 
23-27. 

2a-3a 


1-4. 
5-14. 
15-24. 


1-10. 
11-15. 
16-22. 

23-32, 
37-i6. 


33-36. 


1-10. 


1-2. 
3-4. 


1-10. 
11-14. 


1-10, 
21-30. 


11-20. 


1-10. 
11-14. 
15-19. 


1. 

2-6. 

7-16. 
17-18. 
19-22. 
23-28. 
29-30. 
81-40. 


recorded  in  this  list.) 
1.  Mana  esculenta. 


Near  St.  Malo. 

Bologna. 

Prague. 

Coimbra. 

Algeria. 


G.  A.  Boulenger,  Esq.  [P.]. 
Prof.  Bianconi  [P.] 
Hr.  V.  Fritsch  [0.1 


Dr.  J.  de  Bedriagj 
M.  H^ron  Bo7< 


Tar.  ridibundii. 


2.  Eana  arvalis. 


Ck>penbagen. 

HiOle/S. 

Breslau. 


M.  H^ron  Eoyer  [BJ. 
Dr.  W.  WolterBtorff  [E.I. 
Prof.  a.  Bom  [P.]. 


3.  Bana  temporaria. 

Near  London.  G.  A.  Bojilenger,  Esq.  [P.]. 

Sjalland,  Denmark.  Oopenht^n  Museum. 

Bossazza,  Alpes  de  Biella,  3100       Prof.  L.  Oamerano  [P.]. 

feet 
Oeresole  Keale,  5600  feet.  Prof.  L.  Oamerano  [P.]. 

Alpe  la  Yeochia,  Biellesl,  7000  feet.  Prof.  L.  Oamerano  [P.J. 


PamaasoB. 

Ooimbra. 
Portugal. 

Italy. 


Near  St.  Malo. 
Near  Paris. 


4.  Bana  gneca. 

5.  Bana  iberica. 

6.  Bana  latastii. 

7.  Bana  agilis. 


Dr.  Kriiper  [P.l. 


Dr.  J.  de  Bedriaga  [P.]. 
M.  H6ron  Eoyer  [E.]. 


M.  H^ron  Royer  [E.]. 


G.  A.  Boulenger,  Esq.  [P.]. 
M.H6ron  Royer  [E.]. 


8.  Hyla  arborea. 
Near  St.  Malo.  G.  A.  Boulenger,  Esq.  [P.]. 

Near  Nice.  Dr.  J.  de  Bedriaga  [P.]. 

(Var.  meridionalis.) 


9.  Bufo  vulgaris. 


Near  London. 
Sjalland,  Denmark. 
Near  Nice. 

10.  Bufo  viridis. 

Bonn. 

Fildmoohing,  near  Munich. 

Breslau. 

Italy. 

Near  Turin. 

Ischia. 

Pixzo,  Oalabria. 

Do  Shi^,  Afghanistan. 


G.  A.  Boulenger,  Esq.  [P.]. 
Oopenhagen  Museum. 
Dr.  J.  de  Bedriaga  [P.]. 


Dr.  J.  de  Bedriaga  rPJ. 
Dr.  W.  Wolterstorff  [E.]. 
Prof.  G.  Bom  [P.l. 
M.  H6ron  Royer  [EJ. 
Prof.  L.  Oamerano  [P.]. 
Oopenhagen  Museum. 
Prof.  H.  GigUoli  [P.]. 
Dr.  Aitchison  [0.]. 
42* 
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1-10. 
11-15. 


1-3. 

4-5. 

6-15. 
16-25. 
26-29. 
30. 

1-2. 


1-10,  11-20. 
21-27. 
28-37. 


1-2. 
3-6. 
7-14. 


1-5. 
6-11. 


1. 

2-5. 

6-16. 

16-20. 


1-10. 
11-17. 
18-20. 
21-24. 
25. 
26-31. 

32-3a 
;{4-37. 
38-59. 
40-45. 


1-4. 


11.  ^ufo  calamita. 

Near  St.  Malo.  G.  A,  Boul^n^er,  Esq.  [P  > 

Mertola,  Portugal.  Dr.  J.  de  Bedriaga  [P.]. 

12.  Pelobates Jiiscus. 

Near  Paris.  M,  HArcin  RoTCr  [E,]. 

Near  Basle.  Dr.  i\  Mnller  [PI 

Halle/S.  Dr.  W-  Woltcrstorff  [E  ]. 

Prague.  Hr.  V.  Friisch  [C,]. 

Sj&Hand,  Denmark.  Oopi^nhag^n  Mii^uoi. 

Bologna.  Praf.  liianeoiii  [P.]. 

13.  Pelobaies  culiripe^. 
H6rault  M.  H^ron  Royer  [R]. 

14.  Pehdytes  punetat^i. 
Near  St.  Malo.  G.  A.  Boulenger,  Em.  [P.]. 

Near  Paris.  M.  H^nm  Rorer  [E. f. 

Cimiez,  near  Nice.  l)r.  J*  de  Bedj-iagiv  [P.], 


1 5.  Diaeoghum  pictuM . 


Montecristo  Island. 

Algiers. 

Algeria. 


Prt>f.  H.  GigUoli  [Rl. 
Br,  J.  de  Ikdriagn  [P.]. 
M.  H^roii  Ro^ver]EJ. 


1 6 .  Bombina  tor  ign  em. 

Magdeburg.  M,  Hctqu  Kojrer  [E.]- 

Sjalland,  Denmark.  OopenhageT)  Museum. 

1 7.  Bombina  tor  pachypu*. 
Gironde.  Onpenhngt^n  A[ii»eum. 

France.  M.  Herun  Rojer  [EL]. 

Mondorf,  Luxemburg,  G.  A,  Boulenger,  Esq,  [P.] 

Niederfellendorf,  Franconia.  Dr.  W.  WoiterstoriT  [Mj, 


Alytes  ohstetncans. 

G.  A.  B<>i lienor,  Es^. 
G.  A.  Boulenger.  Euq. 
Dr.  J.  ilL>R?driag:i  [P. 
Dr.  J.  df-  Bedringn  [E 
Dr,  J.  de  Bpflriaca  fP- 


18. 
Near  Paris. 
St.  G^rmain-eu-Laye. 
Bonn. 

Freiburg  i.  B. 
Ballaigues,  Switzerland 
Lac  Bleu,  Hautes-Py rentes,'  33  r.  L.  Joubin  [^.]J 

6500  feet 
Gorunna.  M,  V,  L.  ^ixrtiii**  [PJ. 

Coimbra.  Dr.  J.  d<»  IWlrijiga  [P*J* 

Serra  Estrella.  Dr.  IL  G&dow  [C.]. 

Valencia.  M  E.  Boacil  [P.]. 

19.  AlytM  cistemasii. 
Sierra  Morena.  M.  E.  Boaci  [P.]. 


EXPLANATION  OF  TRE  PLATES. 
PLATr  XLY. 
Fig.  1.  Bana  esculmta,  p  &H.     Near  St.  MaIol 

2.  ariYiJisj  p.  605.     Breslau. 

3.  temporaria,  p.  6t!*ii.     Xcjir  Loijdoii. 

4.  graca,  p.  6(»7.     Pftmnfiso*. 

6.  •6erica,  p.  61W.     Coimbra. 

6.  lflte««»,  p.  COR     Italy. 

7.  a^ito,  p.  6011.     ^'ear  St.  Mala, 
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Plate  XLVL 

Fig.  1,  2.  Htfla  arborea,  p.  610.    Near  St  Malo. 

3. ,  Tar.  TueridumcUiSf  p.  611.    Near  Nice. 

4.  £^fo  vulgaris,  p.  612.    Near  London. 

5.  virtdis,  p.  612.    Breslaa. 

6.  calamita,  p.  614.    Near  St.  Malo. 

7.  Pelobates  fusous^  p.  614,    Prague. 

8.  cuUripes,  p.  616.    H^ult. 

Platb  XLVII. 

Fig.  1 ,  2.  Pelodytes  punctatus,  p.  617.    Near  St.  Malo. 

3.  DisoogloBSUs  piotus^  p.  o20.    Monteoristo. 

4.  Bombinator  igneuSy  p.  621.    SjlUland,  Denmark. 

5.  pachypuBy  p.  621.     Mondorf,  Luxemburg. 

6.  Alytes  obatetricans,  p.  622.    St.  Germain,  near  Paris. 
7. var.  6a8C«,  p.  624.    Serra  Estrella. 

8.  cist^magii,  p.  624.     Sierra  Morena. 

The  tadpoles  are  represented  of  the  natural  size.  The  mouth  (a)  is  enlarged 
5  diameters  in  %.  7,  PI.  XLVL  ;  15  diameters  in  figs.  4  and  6,  PI.  XLVL,  and 
6ff.  3,  PI.  XLVIL;  7  diameters  in  flg.  8,  PI.  XLVI.,  and  fig.  6,  PL  XLVII. ; 
10  diameters  in  the  rest. 


December  1,  1891. 
Henrj  Seebohm,  Esq.,  F.Z.S.,  in  the  Chair. 

Mr.  Sclater  exhibited  a  specimea  of  a  Shearwater  which  bad  been 
captured  alive  in  Victoria  Park,  Sydney,  on  August  2nd,  1891,  having 
b^n  driven  on  land  by  the  heavy  storm.  It  had  been  brought  to 
England  from  Australia  by  Prof.  Anderson  Stuart  and  was  to  be 
deposited  in  the  British  Museum.  Mr.  Sclater  read  the  following 
extract  from  a  letter  from  Mr.  O.  Salviu,  F.R.S.,  'concerning  the 
identification  of  this  bird : — 

"  I  have  examined  the  Petrel  you  sent  me.  It  proves  to  be  a 
specimen  of  Puffinus  ffavia,  Forst.  I  have  compared  it  with  an  ex- 
ample from  New  Zealand  in  the  Cambridge  Museum  kindly  lent 
me  bv  Prof.  Newton,  and  find  the  two  birds  precisely  afike. 

*^  Puffinus  gavia  is  not  uncommon  on  the  coasts  of  New  Zealand, 
but  it  has  not  to  my  knowledge  been  detected  near  Australia.  A 
fbll  account  of  the  species  will  be  found  in  Buller's  '  Birds  of  New 
Zealand,'  ed.  2,  u.  p.  236." 


Dr.  Edward  Hamilton,  F.Z.S.,  exhibited  an  example  of  the  Red- 
breasted  Snipe  of  North  America  {Macrorhamphua griseus)  shot  near 
Crinan  in  Argyllshire,  as  noticed  in  the  *  Zoologist'  for  1891  (Zool. 
ser.  3,  XV.  p.  427),  and  stated  to  be  the  second  example  of  this  bird 
procured  in  Scotland.  

Mr.  Seebohm  exhibited  and  made  remarks  on  five  rare  Irish  birds 
from  the  collection  of  Mr.  E.  M.  Barrington,  of  Bray,  in  County 
Wicklow.  No  fewer  than  four  of  these  had  been  caught  by  Mr.  W. 
H.  James,  the  light-keeper  at  the  Tearaght  Rock,  the  most  westerly 
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Station  in  Europe.  An  example  of  the  Mealy  Redpoll  (FHmplh 
linaria)  was  caught  on  the  14th  of  September,  1890 ;  a  Lesser  White- 
throat  (Sylvia  eurruca)  was  caught  seventeen  days  later  ;  a  Yellow- 
hrowed  Warbler  (Phylloseojms  superdlio^us)  after  a  farther  intenral 
of  fourteen  days ;  and  a  Red-hrensted  Flycatcher  (.Vft(*«Va/>a pa rva) 
six  days  later  still.  In  the  meftntime,  on  the  1 1th  of  October  in  the 
same  year,  the  fifth  specimen  exhibited  liad  been  caught  at  the  Black 
Bock  Lighthouse  in  County  Mayo,  and  proved  to  be  a  Short -toed 
Lark  (Alauda  hrachydactyla). 


Mr.  W,  B.  Tegetmeier,  F.Z.S*,  exhibited  and  made  remarks  on  an 
abnormal  growth  of  the  bill  of  a  Rook  {Corvus  frugilegus)^  and  on 
the  head  of  a  Pheasant  with  the  upper  mandible  entirely  waating^ 
which  had  been  forwarded  to  him  by  Mr,  E*  L-  Layard,  F,Z.8< 


The  following  papers  were  read  : — 

1.  Notes  on  Transcaspian  Reptiles. 

By  G.  A.  BOULENGER. 

[Received  October  28, 1891.] 

Since  the  publication^  in  1888,  of  Dr,  Boettger's  excellent  account 
of  the  herpetological  results  of  the  Radde-Walter  Expedition  to 
Transcaspia\  the  British  Museum  has  acquired,  partly  through  the 
kind  mediation  of  Dr.  Boettger  himself^  a  large  number  of  Reptiles 
from  the  same  district,  which  enable  me  to  supplement  the  above 
work  and  to  add  six  species  which  have  not  been  recorded  before 
from  the  Russian  Empire.  The  fact  of  the  occurrence  so  far  west 
of  the  Indian  species  Ettmeces  acutatvs,  Lycodon  *triatus^  and  DipiOM 
trigonata  is  of  great  interest,  as  is  also  the  rediscovery  of  OphiomcruM 
brevipes,  hitherto  known  from  a  single  specimen  preserved  in  the 
Calcutta  Museum. 

The  material  upon  which  these  notes  are  based  consists  of  the 
following  series : — 

1.  The  first    set   of   duplicates  of  Dr,    Radde's   collection,    30 

specimens,  including  types  of  PhtynocepAahs  raddii^  Btig, 
Received  in  1888. 

2.  22  specimens   from  Ashabad,  collected  hj  ^l,  C«   Ejlandt. 

Received  in  1890. 

3.  28  specimens  from  Ashabad  and  Tedshen,  near  Menr,    Received 

in  exchange  from  the  Warsaw  Museum  in  1 890. 

4.  7  specimens  obtained  by  M.  P,  A.  Warentzoff  at  Ashahndp 

Received  in  1891. 

5.  20  specimens  from  Bokharn,  the  Copet  Dflgh  near  Ashahadj 

Achal,   and   Alexandre wski.      Received    in   exchange  from 
M.  P.  Nazaroff,  1891. 

^  "  Die  Beptilien  und  Batrachier  Traimkiispictia*''  Zck>L  Jahrb.  iu.  tSSSl. 
pp.  871-972,  pL  xxxir. 
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6.  73  specimens  obtained  by  M.  C.  Eylandt  at  Puli  Hatun  at  the 
confluence  of  the  Geshef-Rud  and  the  Hari-Rud.  Received 
in  1891. 

Teratoscincxjs  scincus,  Schleg. 

I  have  now  six  Transcaspian  specimens  before  me,  measuring  from 
40  to  90  millim.  from  snout  to  vent :  five  from  Ashabad  (Eylandt 
and  one  from  Puli  Hatun.  In  one  of  these  specimens  (from 
Asbabad)  the  scales  on  the  back  of  the  head  are  larger  than  on  the 
snout,  as  described  by  Boettger,  the  five  others  having  them  smaller 
than  on  the  snout  or  at  any  rate  not  larger.  Nostril  between  the 
rostral  and  four  nasals;  upper  nasals  in  contact  with  each  other 
behind  the  rostral  in  the  specimens  from  Ashabad,  separated  by  one 
scale  in  the  one  from  Puli  Hatun.  Mental  as  long  as  broad  or 
longer.  29  to  31  scales  round  the  middle  of  the  body.  Head 
vari^;ated  with  dark  brown  ;  nape  and  back  with  black  cross-bands, 
the  anterior  of  which  are  crescentic. 

Crossobamon  eversmanni,  Wiegm. 

This  Gecko  must  be  one  of  the  commonest  Sand-Lizards  in 
Transcaspia,  as  every  collection  made  in  that  district  contains 
numerous  specimens.  The  number  of  prseanal  pores  varies  from  six 
to  nine. 

Gymnodactylus  caspius,  Eichw. 

The  Museum  now  possesses  the  following  series  of  specimens,  in 
all  of  which  I  have  counted  the  longitudinal  rows  of  ventral 
scales  (V.)  and  (in  the  males)  the  femoro-prseanal  pores  (P.) : — 

V.       P. 


1.  6' 

Erasnowodsk. 

St.  Petersburg  Mus. 

26 

29 

2.  cT. 

Ak-kala,  near  Astrabad. 

» 

26 

24 

3.  cJ. 

i>                                 ti 

n 

28 

24 

4.  d. 

ABhabad. 

Eylandt. 

26 

26 

6.  d. 

tt 

)» 

26 

26 

6.  9. 

It 

i> 

26 

7.  ?. 

n 

»» 

24 

8.  c^. 

yt 

WarentBoff. 

28 

31 

9.  c^. 

^j 

28 

28 

10.   $. 

1i 

Warsaw  Mus. 

26 

11.  Yg. 

n 

♦» 

26 

12.  2. 

Oopet  Dagh. 

Nazaroff. 

28 

13.  2. 

»» 

,, 

28 

14.  $. 

Bokhara. 

f» 

30 

16.  ^. 
16.  $. 

Durun. 

Radde. 

^ 

26 

Tachta. 

jj 

26 

17.   d. 

PuU  Hatun. 

EylAndt 

26 

28 

18.  Yg.^. 

»» 

n 

28 

29 

19.  Yg.cJ. 

» 

*i 

24 

30 

Thus  we  see  that  the  number  of  scales  across  the  belly  varies  in 
these  Transcaspian  specimens  from  24  to  30,  and  the  number  of 
pores  from  24  to  31  (34  in  one  specimen  examined  by  Boettger), 
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thus  closely  appronching,  with  respect  to  these  characters,  Straiich's 
G,  /edtschenkoi,  which  is  described  as  having  30  to  32  rows  of 
ventrals,  and  34  to  37  pores.  In  fact,  one  of  the  specimens  (no.  16) 
in  the  above  list  has  been  referred  by  Boettger  to  G.  fedtsehenkou 
As  to  the  other  characters  taken  from  the  tubercles  on  the  back  of 
the  head  and  body,  I  find  so  much  variation  within  certain  limits 
in  our  specimens,  all  undoubtedly  of  one  and  the  same  species,  that 
I  should  have  endorsed  Boettger's  opinion  that  G.fedtschenJcoi  may 
after  all  not  be  specifically  separable  from  G.  caspius,  if  it  were  not 
for  the  recent  accession  of  a  specimen  from  Kelif,  Bokhara,  which  I 
regard  as  representing  the  true  G,  fedUehenkoi. 

Gymnodactylus  fedtschenkoi,  Strauch. 

A  single  specimen  from  Kelif,  Bokhara.  Tubercles  smaller  than 
in  G*  cafphtSt  more  as  in  G.  scaber^  strongly  keelt*d  but  not  trihedral 
on  the  back,  where  they  form   1 2  seriea  ;  round  and  convex,  not 

keeled,  on  the  occiput  and  temples.  30  scale*  across  tlie  middle  of 
the  belly.  Although  a  female,  the  specimen  shows,  as  mere 
impressions,  r  series  of  29  femoro-pr^anal  pores, 

EUSI-KPHARIS  MACULARIUS,  Blyth. 

1  have  related  (Ann,  &  Mag-  N,  H.  vi.  1890,  p,  352)  the  curious 
drcumstiince  under  which  the  presence  of  this  Lizard  near  Ashabufl 
was  ascertained  by  M.  Eylnndt. 

Ehemias  cuttulata,  Licht. 

I  have  examined  specimens  from  the  Go  pet  Dagh  (Naasaro^T) 
and  Full  Uatun  (Eylaadt)*  As  I  hare  not  found  specimens  of 
Laceriu   ntvra/U  among    the  collections    made   in   tkose  localities^ 

it  is  probable  that  the  Lizards  mentioned  by  Boettger  {L  c,  p^  907) 
as  having  been  seen,  but  not  captured,  by  Walter  on  the  northern 
slope  of  the  Copet  Dagh  belonged  to  ^remias  guttulata. 

£iiMEC£s  scuTATuSt  Theobald. 

This  Scink  was  known  from  Sindj  Cutch,  the  Punjab,  and 
Cashmere^  Its  discovery  by  M,  Eylauclt  so  far  west  as  PuH  Hatun 
is  therefore  of  considerable  importadce.  Ml  the  15  specimens 
examined  have  21  scales  round  the  middle  of  the  body  and  two 
azygous  postmentals ;  in  one  specimen  the  frontofwrietals  form  a 
xt^ry  short  median  suture,  in  the  others  the  frontal  is  in  contact  with 
the  interparietal.  Pale  brown  or  olive-j^rey  above,  white  beneath  ; 
the  small  specimens  have  three  darker  longitudinal  bands  and  are 
spotted  with  blacky  the  black  sjjots  being  crowded  nnd  intermixed 
with  white  ones  on  the  lateral  bands ;  upper  surfaces  and  slides  of 
tail  with  black  spots  Tery  regularly  disposed,  a  spot  occupying  every 
othrr  scale  in  eaeh  longitudinal  series.  These  markings  may  alnmst 
completely  disappear  in  the  adult.  The  largest  specimen  measures 
300  miliim.,  the  tail  entering  for  180- 

£".  smtatuM  occurs  at  Puli  Uatun  in  company  with  E.  ^ehntidtri, 
bo  til  Bpecits  being  well  represented  in  M,  Eylandt's  collection. 
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Ophiomoroxjs  brbyipes^  Blaaf. 

This  species,  the  type  of  Blanford*8  genus  Zygnopais  or  Zygnidojmsy 
was  estahlished  upon  a  sinele  specimen,  with  the  head  slightly 
injured,  obtained  at  Sdadatabad.  a  village  about  100  miles  south-west 
of  Karman,  on  the  road  to  Shiraz ;  this  specimen,  figured  iu  the 
'Zoology  of  Eastern  Persia,*  pi.  vii,  fig.  4,  is  preserved  in  the 
Calcutta  Museum.  In  1879,  two  specimens  from  the  Southern 
Coast  of  Persia  or  Baluchistan  were  referred  by  Blanford  to  the 
same  species  ^  A  few  years  later,  when  preparing  the  Catalogue  of 
Lizards,  I  came  to  the  conclusion  that  the  latter  specimens  belong  to 
a  species  distinct  from  O.  brevipeSy  for  which  I  proposed  the  name  of 
O.  blan/ordii,  and  this  view  is  now  fully  confirmed  on  the  rediscovery, 
at  Puli  Hatun,  of  the  true  O,  brevipes,  10  specimens  were  sent  by 
M.  Eylandt.  They  differ  at  first  sight  from  O.  blan/ordii  in  the 
less  depressed,  more  conical  snout,  and  the  somewhat  larger  eye ; 
they  further  differ  in  having  22  scales  round  the  body  instead  of  20, 
and  the  interparietal  as  broad  as  long  instead  of  longer  than  broad. 
Nostril  nearer  the  rostral  than  to  the  anterior  loreal;  frontonasal 
two  fifths  to  one  half  the  length  of  the  frontal,  which  is  a  little 
longer  than  broad;  usually,  only  the  first  supraocular  forms  a 
suture  with  the  prsefrontal,  but  sometimes  the  second  also,  as  in 
O.  blanfordU ;  interparietal  as  long  as  broad  or  a  little  broader ; 
a  pair  of  enlarged  nuchals  may  be  present ;  fifth  upper  labial  largest ; 
two  azygous  postmentals.  Length  of  hind  limb  3|  to  4|  times  in 
the  distance  between  the  shoulder  and  the  thigh. 

Coloration  as  described  and  figured  by  Blanford.  The  largest 
specimen  measures  95  millim.  from  snout  to  vent. 

Eryx  jacultjs,  L. 

All  the  specimens  I  have  examined  fall  into  Boettger's  var. 
miliaris.  Pall.,  and  I  record  the  following  numbers  trom  four 
specimens  in  the  British  Museum.  Under  a  is  given  the  number 
of  scales  from  eye  to  eye,  b  from  eye  to  nasal,  c  round  the  eye, 
d  upper  labials,  e  across  middle  of  body,  /  ventrals,  g  subcaudals. 

a. 

1.  Aahabad  (RadtU)    7 

2.  „        (f^landt) 7 

3.  „        (JVarsaw Mus,)    8 

4.  Puli  Hatun  (Eylandt)  .    9 

I  find  the  following  numbers  in  three  specimens  from  E. 
Turkestan : — 

rs        4  11  11        45        183        21 

lUsk  (Lansdell)  {9        4  12-11     11-10     43         185        20 

19      3-4        10       10-11     45         172        20 

Lycodon  striates,  Shaw. 

A  perfectly  typical  example,  with  177  ventrals  and  66  subcaudals, 
from  Puli  Hatun,  extends  to  Transcaspia  the  range  of  this  common 

^  Both  are  now  in  the  Britisb  Museum,  thanks  to  Mr.  Blanford's  generosity. 


b. 

0. 

d. 

e. 

/. 

ff- 

4 

13 

13 

45 

185 

23 

4 

12-13 

12 

45 

179 

24 

5 

13-14 

14 

49 

180 

27 

4 

13 

12 

47 

168 

21 
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Indian  Snake,  which  is  known  from  Sind,  the  Pnnjah,  the  North- 
western Proyinces,  and  the  hills  below  Simla  to  Southern  India '. 

PSEUDOCYCLOPHIS  WALTER!,  Bttg. 

Since  the  description  of  this  species  bj  Boettger  in  1888,  from  a 
single  specimen  obtained  by  Dr.  Walter  in  Transcaspia,  dose  to  the 
North-eastern 'limit  of  Persia,  I  have  examined  a  second  spedroen 
found  in  Sind  by  Mr.  Blanford.  Quite  recently  the  British  Museum 
has  received,  through  M.  Warentzo£P,  a  half-grown  specimen,  from 
Asbabad.  It  has  235  ventrals  and  73  subcaudals.  Iioreal  absent. 
The  upper  surface  of  the  head,  hehind  the  snout,  and  the  nape 
blackish ;  the  blackish  cross-bars  or  transverse  series  of  spots  well 
marked  on  the  whole  body,  but  absent  from  the  tail. 

Zamenis  RHODORHACHiSy  Jan. 

This  species  may  be  added  to  the  list  of  Transcaspian  Reptiles,  as 
M.  Zaroudnoi's  notes*  on  a  dark  grey  Snake  with  a  bright  red 
vertebral  stripe,  seen  by  him  at  Gjarmaou,  Ashabad,  Merv,  and 
Tedshen,  evidently  refer  to  it.  I  may  add  that  I  now  regard 
Z.  rhodorkachis  ( =  Gonyosowui  dcrsale.  And.)  and  Z.  ladacensis  as 
colour  varieties  of  one  and  the  same  species,  which  is  perfectly 
separable  from  both  Z.  ventrimaculatus  and  Z.  kareliniu  The 
South-western  Asian  species  of  Zamenis  may  be  distinguished  as 
follows : — 

A  Scales  in  17  rows,  smooth;  poeterior  chin- 
shields  in  contact  with  each  other  1.  Z.  mucomu,  L. 

R  Scales  in  19  (exceptionally  17)  rows,  smooth ; 
posterior  chin-sbields  aeparatod  from  each 
other  by  scales. 
a.  FrontiU  not  or  Imt  slightly  wider  than  the 
supraocular,  more  than  once  and  a  half  as 
long  as  broad. 
Ventrals  rathw  indistinctly  an^pilate  late- 
rally ;  sodes  with  two  apical  pits    2.  Z.  gemtmentis,  Laor. 

Ventrals  Tery  distinctly  angulate  laterally; 

scales  with  a  single  ai>ical  pit 3.  Z.  dahlH^  Rtx. 

6.  Frontal  anteriorly  considenu)ly  wider  than 
the  supraocular. 
A.  Nine  upper  labials,  two  of  which  enter 
the  eye. 
Ventrals  214-255 ;  subcaudals  124-145...    4.  Z.  rhodotkachiM,  Jan. 

Ventrals  199-211 ;  subcaudals  82-99 5.  Z.  vefUrimacitlatus,  Gray. 

j3.  Nine  upper  labials ;  a  subocular  separates 

the  eye  from  the  sixth  labial 6.  Z.kardinny  Strauch. 

7.  Eight  upper  labiids  7.  Z.  e^an/isstm««,  Gthr. 

*  In  a  recent  paper  on  Indian  Snakes  (Joum.  As.  Soc.  Beng.  Ix.  1891,  p.  233), 
Mr.  W.  L.  Sclater  expresses  doubts  as  to  the  existence  of  this  Snake  in 
Southern  India,  its  resemblance  to  L,  travancoricus,  Bedd.,  rendering,  in  his 
opinion,  confusion  of  the  two  by  no  means  impossible.  I  therefore  seize  this 
opportunity  to  state  that  several  specimens,  collected  by  Col.  Beddome  in  Wynaad 
and  the  Ananudlays,  are  in  the  British  Museum.  In  addition  to  the  characters 
I  hare  previously  indicated,  L,  striatum  differs  from  L.  irarancoricus  in  haTine 
the  loreftl  shield  in  contact  with  the  intemasal,  as  in  2/.  auiicus  and  Z.  anamaU 


*  BuB.  Soc.  Kat  Moec.  1890,  p.  291. 
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C.  Scales  in  21  rows  or  more,  more  or  less 

distinctly  keeled. 
Scales  in  21  (rarely  23)  rows ;  nine  or  ten 

upper  labials,  fifth  and  sixth  entering 

the  eye 8.  Z.  raver^tert,  M6n. 

Scales  in  23  or  25  rows ;  nine  or  ten  upper 

labials,   fifth   (rarely  fifth  and  sixth) 

entering  the  eye 9.  Z.  nummifert  "BeuBB, 

Scales  in  25  to  33  rows ;  ten  to  thirteen 

upper  labials,  none  entering  the  eye  10.  Z.  diadema^  Schleg. 

D.  Scales  m  41  to  43  rows,  smooth;  14  or  15 

upper  labials,  none  entering  the  eye  11.  Z.  microlepis,  Jan. 

Z.  nummifer^  Reuss  (nefflectus,  Jan),  should  perhaps  be  regarded 
as  a  variety  of  Z.  ravergieri,  M^n.  (caudalineatus,  Gihr,,  fedtschenkoi, 
Strauch)»  rather  than  as  a  distinct  species.  In  addition  to  the 
characters  mentioned  above,  it  differs  in  haying  the  upper  portion  of 
the  prsBOcular  smaller  and  the  anterior  pair  of  temporals  more 
enlarged. 

DiPSAS  TRI60NATA,  Schn. 

Another  well-known  Indian  Snake  to  add  to  the  fauna  of 
Transcaspia.  A  fine  specimen  is  in  M.  Eylandt's  collection  from 
Pull  Hatun. 


2.  Descriptions  of  New  Butterflies  collected  by  Mr.  P.  J. 
Jackson,  F.Z.S.,  in  British  East  Africa,  during  his  recent 
Expedition. — Part  11.^     By  Emily  Mary  Sharpe. 

[Beceired  October  30, 1891.] 
(Plate  XLVIII.) 

Fam.    NYMPHALTDiB. 

Suhfam.  Danain^. 
Genus  Amauris. 
Amauris  jacksoni,  sp.  n.     (Plate  XLVIII.  fig.  2.) 
Intermediate  between  A.  echeria,  StoU,  and  A.  lobengula^  E.  M. 
Sharpe ;  hut  is  easily  distinguished  from  hoth  these  species  hy  the 
great  difference  in  the  markings  of  the  hind  wing. 

Fore  wing.  Dark  brown  or  nearly  black,  relieved  by  white  spots 
placed  exactly  in  the  same  position  as  in  A.  lobengula^  but  all  the 
spots  are  pure  white  instead  of  yellow.  An  oblong  white  spot  in  the 
middle  of  the  discoidal  cell ;  an  ovate  spot  below  the  cell  between 
the  first  and  second  median  nervules,  and  a  very  small  one  near  the 
posterior  angle,  between  the  submedian  nervure  and  the  first  median 
nervnle;  this  spot  is  the  commencement  of  a  row  of  four  spots 
extending  to  the  apex,  the  second  spot  heing  the  smallest  and 
placed  between  the  first  and  second  median  nervules,  the  third  one 
just  above,  and  the  fourth  spot  between  the  first  radial  or  discoidal 

»  SeeP.Z.S.  1891,p.  187. 
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nerTole  and  the  fifth  subcostal  nervule ;  close  to  the  hind  margin  are 
three  minute  spots,  one  just  below  the  second  median  nermle,  and 
the  two  others  above  the  latter,  placed  closed  together,  between  the 
second  and  first  median  nervules ;  two  spots  above  the  end  of  the 
discoidal  cell  Tarjing  in  size ;  three  small  spots  on  the  costal  margin 
placed  somewhat  apart  from  each  other,  the  third  one  being  near  the 
apex,  and  haying  a  small  triangular-shaped  spot  placed  in  the  fork 
of  the  fourth  and  fifth  subcostal  nervules,  just  below  the  costal  spot. 

Hind  wing.  In  colour  and  markings  resembling  A,  iobengula, 
except  as  regards  the  ochre  patch,  which  is  of  the  same  shape  as  in 
A.  echeria.  The  brown  border  is  very  broad,  and  is  relieved  by  two 
rows  of  spots  varying  very  much  in  size  and  all  entirely  of  a  yellow 
colour,  the  first  row  close  to  the  hind  margin  consisting  of  small 
twin  spots  placed  between  the  nervules,  the  second  row  having  the 
sixth  spot  from  the  costa  (below  the  third  median  nervule)  the 
largest,  the  ninth  ending  just  above  the  first  median  nervule.  The 
transverse  band  of  ochre  is  very  dee|>  in  colour  and  somewhat  wider 
than  in  A,  echeria^  and  is  covered  with  black  hairs  near  the  inner 
margin. 

Base  of  wing  dark  brown. 

Underside  resembling  that  of  A,  lohengula  very  closely,  the 
general  colour  being  rather  darker  than  in  either  this  species  or 
A,  echeria.  The  white  spots  are  all  very  distinct,  hut  vary  some- 
what in  size. 

Expanse  3|  inches. 

Uab.  Sotik,  Kavirondo,  Sept.  1889. 

Suhfam.  Acrjkina. 
Genus  Acrjea. 
AcRiEA  soTiKENSis,  sp.  u.     (Plate  XLVIII.  fig.  1.) 

Allied  to  A,  bonasia,  Fabr.,  but  is  easily  distinguished  bv  the 
pale  yellow  patch  near  the  apex  of  the  fore  wing,  and  by  the  trans- 
verse band  on  the  hind  vnng  inclining  to  pale  yellow  towards  the 
inner  margm. 

Fore  wing.  Costa,  apex,  hind  margin,  and  base  of  wing  along  the 
iimer  margin  to  about  the  middle  of  the  wing  deep  velvety  black. 
A  streak  of  rufous  on  the  lower  half  of  the  discoidal  cell ;  this 
streak  is  inclined  to  break  through  the  black  band  which  crosses  the 
wing  near  the  end  of  the  discoidal  cell,  as  in  A,  bonasia  ;  the  patch 
of  orange-yellow  wider,  and  the  pale  yellow  patch  near  the  ape%  is 
much  larger  than  in  the  latter  species. 

Uind  wing.  Base  black  ;  the  orange  transverse  band  rather  wider, 
fading  to  pale  yellow  about  the  middle  of  the  wing,  coniiiiuiiig  to 
the  inner  margin  and  becoming  gradually  narrower.  The  bind 
marginal  border  is  slightly  narrower  as  far  as  tlie  third  metliaa 
nervule,  when  it  becomes  wider  than  in  A,  bonama.  This  border  i* 
relieved  by  five  minute  triangular-shaped  spots  of  orauge-vrllow, 
between  each  nervule,  terminating  above  the  first  median  ucrvule. 
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Uiuiernde. — Fore  wi$ig.  Basal  area  rufous,  paler  along  the  inner 
margin,  the  patch  of  orange  on  the  npperside  being  decidedly 
lighter  below.  Costa  black  as  far  as  the  apical  patch  above  the 
discoidal  cell,  which  then  becomes  more  indistinct  and  very  much 
dentated  towards  the  inner  margin.  The  hind  margin  is  edged  with 
a  narrow  border  of  orange-yellow  which  extends  in  thin  rays  between 
the  uervules,  each  nervule  being  distinctly  marked  with  black,  and 
having  a  black  ground  with  a  line  of  yellow  on  either  side  of  the 
nervules. 

Hind  wing.  Base  of  wing  yellow,  with  a  narrow  transverse  band 
of  deep  rufous  extending  from  the  costa  to  the  inner  margin  and 
spreading  up  to  the  base.  This  transverse  band  is  outlined  on 
either  side  with  small  black  spots,  which  become  more  numerous  at 
the  inner  margin.  Middle  portion  of  wing  pale  yellow,  followed  by 
a  submarginai  border  of  eight  nervules,  black,  with  a  streak  of 
yellow  on  both  sides  and  then  outlined  with  black.  Between  each 
of  these  nervules  is  a  streak  of  orange-yellow  ;  also  at  the  very  edge 
of  the  wing  are  seven  triangular-shapea  spots  of  pale  yellow,  the  last 
spot  (counting  from  the  costa)  being  the  smallest. 

Expanse  1*8  inch. 

Hah.  Sotik,  Kavirondo,  Oct.  1889. 

Genus  Planema. 
Planema  latifasciata,  sp.  n.     (Plate  XLVIII.  fig.  6.) 

Nearest  to  P.  euryta,  Linn.,  but  is  easily  distinguished  by  the 
deep  chestnut-colour  at  the  base  of  the  fore  wing  and  by  being  so 
much  smaller  in  size. 

Mre  wing.  Base  and  greater  part  of  basal  area  deep  rufous 
brown  or  chestnut,  edged  with  a  narrow  outline  of  black,  which  is 
very  strongly  dentated  below  the  dbcoidal  cell,  becoming  almost 
invisible  towards  the  inner  margin.  Across  the  middle  of  the  wing 
is  a  band  of  deep  orange-yellow,  much  dentated  externally  on  the 
first,  second,  and  third  median  nervules ;  this  band  becoming  much 
narrower  at  the  inner  margin.  A  large  portion  of  the  apex  black  or 
very  dark  brown,  which  colour  continues  along  the  hind  margin, 
though  decreasing  very  much  in  width  towards  the  inner  margin. 

Hind  wing*  Rufous  base  much  more  restricted  than  in  the  fore 
wing,  though  somewhat  lighter  than  in  the  latter.  A  transverse 
band  of  pale  cream-colour  or  yellow  crosses  the  middle  of  the  wing, 
increasmg  slightly  in  width  to  the  inner  margin.  This  band  b  fol- 
lowed by  a  very  broad  border  of  black  or  deep  brown  along  the 
hind  margin,  tins  colour  extending  along  the  nervules,  while  there 
are  also  internervular  rays  of  the  same  colour  reaching  to  about  the 
middle  of  the  transverse  band.  There  are  a  few  black  spots  at  the 
base. 

Underside.  Very  similar  to  the  upperside,  though  the  fore  wing 
is  much  lighter  in  colour. 

Hind  wing.  Base  as  dark  as  that  in  the  fore  wing,  having  two 
small  black  spots  above  the  cell,  one  in  the  middle,  and  a  streak  or 
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comma  close  to  the  end  of  the  latter  ;  two  very  minute  black  spots 
above  the  first  radial  and  second  subcostal  nervules,  two  black  spots 
below  the  cell  corresponding  to  those  above  the  cell,  and  two  very 
minute  black  spots  below  the  internal  nervure.  Transverse  band 
white,  followed  by  the  same  broad  border  of  light  brown  on  the 
hind  margin  as  on  the  upperside.  The  nervules  and  intemervular 
markings  are  somewhat  darker. 

Thorax  black,  with  a  row  of  white  spots  ;  body  black,  with 
narrow  lines  of  yellow  marking  the  joints,  and  with  large  oval- 
shaped  spots  of  the  same  colour  on  each  side.  Underside  of  body 
entirely  yellow. 

Expanse  2|  inches. 

Hab.  Mount  Elgon,  Feb.  1890. 

Fam.  LYCJKNiDiB. 

Grenus  Castalius. 
Castalius  MAR6ARITACBU8,  sp.  n.     (Plate  XLVIII.  fig.  3.) 

Intermediate  between  C,  carana.  Hew.,  and  C  laetinatus,  Butler. 

Fare  wing.  Creamy  white  ;  the  base,  costa,  apex,  and  hind  margin 
broadly  marked  with  black,  with  no  indication  of  white  near  the 
apex  as  in  C.  carana.  A  small  streak  of  black  extends  from  the 
costal  margin  along  the  end  of  the  discoidal  cell. 

Hind  wing.  Closely  resembling  that  of  C,  laetinattu.  The  sub- 
marginal  black  border  consisting  of  six  white  spots  with  black 
oceUi,  each  separated  by  the  black  nervules ;  these  spots  are  rather 
pointed  towards  the  base.  There  are  a  few  black  spots  beyond 
this  border,  and  a  slight  shading  of  black  at  the  base. 

Underside,  Differs  very  much  from  that  of  either  species. 

Fore  wing.  With  a  black  streak  close  to  the  base,  followed  by  two 
small  black  spots,  one  above  and  the  second  below  the  median 
nervure  ;  a  minute  spot  and  streak  at  the  end  of  the  discoidal  cell ; 
two  submarginal  rows  of  black  spots,  commencing  from  the  costal 
margin  and  gradually  uniting  above  the  submedran  nervure.  The 
row  of  white  subovate  spots  is  very  distinct,  each  having  a  small 
black  centre. 

Hind  wing.  Similar  to  the  fore  wing,  hut  having  a  few  more 
spots  near  the  base ;  the  black  streak  at  the  t-ud  of  the  cell  is  visible 
as  in  the  fore  wing,  also  the  two  submarginal  rows  of  black  spots^ 
though  more  broken,  and  the  subovate  spots  of  white  have  larger 
centres  with  silveiy-green  ocelli. 

Expanse  1  inch. 

Hab.  Sotik,  Kavirondo,  Sept  1889. 

Geuus  Hyr£0s, 

Htrsds  coroatus,  sp.  n,    (Plate  XLVIII.  fig.  4.) 

Nearest  to  H,  juba,  Fabr,,  but  at  once  disUnguiahed  by  the 
heart-shaped  patch  of  black  velvet  near  the  apex. 
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Fort  wing.  Brown  tinged  with  bronze,  and  with  faint  blushes  of 
bright  yiolet.  Near  the  apical  portion  of  the  wing  a  large  heart- 
shaped  patch  of  yelvety  black.  Cilia  brown,  alternately  marked 
with  white,  but  not  very  distinctly. 

Hind  wing.  Similar  to  the  fore  wing,  slightly  darker  at  the  base. 
The  first  median  nervule  terminates  with  a  fairly  lon^  tail,  having 
on  either  side  a  bright  green  ocellus  edged  round  with  black,  the 
second  one  being  the  smaller  of  the  two  and  terminating  at  the  end 
of  the  submedian  nervure.  Cilia  similar  to  the  fore  wmg  biit  much 
more  distinct. 

Underside  very  distinct  from  that  of  H,  juba. 

Fore  wing.  Ground-colour  pearly  white  ;  the  basal  area,  especially 
just  below  the  discoidal  cell,  shaded  with  light  brown.  Costal 
margin  alternately  marked  with  brownish  black,  which  extends 
through  the  cell  to  the  median  nervure  in  bars ;  near  the  apical 
portion  is  another  black  bar,  separated  at  the  costal  margin  by  a 
spot  of  white,  which  decreases  in  width  to  the  second  median 
nervule.  The  submarginal  border  is  black,  having  a  thin  white  line 
much  dentated,  then  another  edging  of  black  not  so  distinct,  and 
also  six  white  spots,  those  near  the  apex  being  more  distinct  and 
separated  from  each  other  by  the  nervules.  Cilia  much  more  dis- 
tinct than  on  the  upperside. 

Hind  wing.  White,  with  numerous  spots  and  markings  near  the 
base,  which  become  thicker  towards  the  inner  margin ;  the  end  of 
the  cell  is  marked  by  an  outline  of  black.  Near  the  costa,  about 
the  middle  of  the  wing,  is  a  round  spot  of  black  with  a  large  white 
centre,  and  at  the  end  of  the  costal  nervure  is  a  figure  of  8  outlined 
with  black  and  having  white  centres.  Straight  from  the  end  of  the 
cell  and  situated  some  little  way  off  is  a  spot,  very  much  pointed 
towards  the  hind  margin,  with  two  smaller  spots,  one  on  either 
side,  all  outlined  with  black,  leaving  the  centres  white.  Near  the 
hind  margin  is  a  submarginal  border  of  white,  very  finely  edged 
with  black  Hues  on  the  upper  and  lower  sides,  leaving  white  centres 
which  are  rather  dentated  towards  the  base.  Between  the  first  and 
second  median  nervules  the  black  is  much  more  distinct,  and  is  re- 
lieved by  a  minute  black  spot,  edged  on  either  side  by  small  specks 
of  brilliant  emerald-green,  which  become  of  a  reddish  bronze  on  the 
side  close  to  the  cilia ;  there  is  another  spot  of  the  same  description, 
but  with  less  green,  between  the  submedian  nervure  and  the  first 
median  nervule;  this  spot  is  also  rather  smaller  than  the  other. 
Cilia  nearly  all  white. 

Expanse  1*4  inch. 

Hub.  Sotik,  Kavirondo,  Sept.  1889. 

Genus  LYCiSNA. 
LvCiBNA  AauATORiALis,  sp.  u.    (Plate  XLYIII.  fig.  5.) 

Allied  to  L.  palemon.  Cram.,  but  easily  distinguished  b^  the 
different  shade  of  blue  on  the  win^s,  this  bine  colour  being  brighter 
and  more  distinct  than  in  the  species  referred  to. 
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Fore  wing.  Cilia  distinctly  marked  alternately  with  white  and 
brown ;  a  narrow  border  of  brown  on  the  hind  margin  extending 
from  the  inner  margin  to  the  apex,  this  border  being  broader  than 
in  L,  palemon  ;  the  costa  very  slightly  edged  with  brown,  which  is 
more  distinct  towards  the  base  of  the  wing.  The  rest  of  the  wing 
blue. 

Hind  wing.  Similar  to  the  fore  wing,  but  differing  from  L.  pale- 
wton  in  that  the  hind  wing  of  the  latter  has  a  distinct  little  tail, 
whereas  L,  tequatorialU  seems  to  lack  this  character  entirely. 

Underside. — Fore  wing  light  brown,  with  a  slight  indication  of  the 
markings  as  in  L.  palemon.     Near  the  apex  one  small  white  spot. 

Hind  wing.  Light  brown  relieved  by  white  baftds ;  hind  marginal 
border  brown  with  a  very  minute  ocellus,  black,  edged  with  a  faint 
tinge  of  yellow  on  the  upper  portion,  with  a  tiny  speck  of  green 
below.  This  small  ocellus  is  placed  between  the  first  and  second 
submedian  nerrules ;  the  brown  border  is  followed  by  a  transverse 
band  of  white  commencing  narrowly  at  the  costa,  widening  in  the 
middle,  and  again  decreasing  towards  the  inner  margin.  About  the 
middle  of  the  wing  is  a  band  of  dark  brown  as  in  L,  palemon^  the 
only  difference  being  that  the  wide  part  extends  towards  the  base 
instead  of  proceeding  towards  the  hind  margin.  Two  streaks 
of  white  follow,  varying  very  much  in  siae,  and  with  a  short  bar  of 
brown  edged  with  white ;  the  base  is  black,  dusted  with  light  brown, 
almost  yellow. 

Expanse  1*1  inch. 

Hab.  Mount  Elgon,  8500  feet,  Feb.  19,  1890. 

EXPLANATION  OF  PLATE  XLVIU. 

Fig.  1.  Aor<Ba  sotikensis,  p.  634. 

2.  Amaurisjacksoniy  p.  633. 

3.  Castalius  margarilaceus,  p.  636. 

4.  Hyreus  cordatus^  p.  636. 

6.  J^ana  aquatorialis,  p.  637. 
6.  PcoMema  UUtfofciata^  p.  635. 


3.  On  the  Association  of  Gamasids  with  Ants. 
By  A.  D.  Michael,  F.L.S.,  F.Z.S.,  P.R.M.S.,  &c. 

[Eeoeiyed  NoTember  10,  1891.] 

(Plates  XLIX.  A  L.) 

This  paper  records  some  observations  made  during  the  present 
year  (1891),  chiefly  near  Ajaccio  in  Corsica  and  near  Innsbruck  in 
Tyrol.  In  the  former  locality  the  Ants*  nests  examined  were  at  a 
level  of  not  more  than  500  feet  above  the  sea ;  those  in  the  Tyrol 
were  at  levels  varying  from  about  3000  to  over  4000  feet  above  the 
sea.  In  both  places  I  had  the  great  advantage  of  the  company  of 
Mr.  E.  Bostock  of  Stone,  and  in  the  latter  also  of  my  eoasin 
Mr.  M.  J.  Michael.  Both  these  gentlemen  are  excellent  collectors, 
and  the  search  for  specimens  and  finding  of  new  species  must  be 
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considered  joint  work ;  the  observations  and  experiments  were  solely 
my  own,  and  I  alone  am  responsible  for  any  opinions  expressed  in 
this  memoir. 

For  the  identification  of  the  species  of  Aats  I  am  indebted  to  the 
kindness  of  Mr.  Edward  Saunders. 

The  Oamasicke  are  a  family  of  the  Acarina  ;  M^gnin  ^  considers 
them  to  be  the  most  highly  organized  in  the  order  and  the  nearest  to 
the  Insecta  ;  in  spite  of  the  absence  of  eyes,  which  are  found  in  some 
other  famiUes,  the  great  development  of  the  brain  and  nervous 
system,  and  the  specialization  of  the  trophi  and  the  alimentary  and 
muscular  organs,  probably  entitle  them  to  this  position. 

The  family  may  be  divided  into  four  well-marked  subfamilies, 
viz.  the  Pteroptinte,  the  Bermanyssina^  the  Uropodinee,  and  the 
Gamasina — the  last-named  beiDg  far  the  largest.  The  PteroptincB 
are  all  parasites  of  Bats,  the  Dermanyaaince  of  Birds  or  Bats  ;  these 
two  subfamilies  may  be  wholly  omitted  from  consideration  for  the 
purposes  of  this  paper  ;  it  is  amongst  the  Uropodina  and  Gamasims 
alone  that  the  facts  here  recorded  arise.  Both  these  families  are 
composed  of  creatures  which  in  their  immature  stages  are  soft  and 
white,  but  in  their  mature  condition  are  fully  chitinized.  In  the 
former  group  the  chitin  is  very  dense  and  hard,  in  the  latter  much 
thinner  and  tougher ;  the  former  are  mostly  rather  slow  and  inactive, 
the  latter  usually  extremely  quick  and  active.  It  used  to  be  con- 
sidered that  the  Gamasincd  lived  wholly  on  vegetable  matter  in  a 
decaying  condition ;  in  the  year  1880,  however,  when  I  was  trying 
to  rear  a  few  of  the  species  in  confinement  for  the  purpose  of  tracing 
their  life-histories,  I  entirely  failed  in  getting  them  to  Uve  upon 
vegetable  matter,  and  thinking  from  the  structure  of  their  mouth- 
organs  that  they  must  be  predatory,  I  tried  them  with  a  diet  of 
hviug  cheese-mites,  upon  which  they  throve  admirably^.  I  have  since 
usually  fed  them  in  this  manner,  or  at  all  events  with  small  Acari  or 
Insects.  Col.  Blathwayt  also,  who  has  made  numerous  experiments 
upon  rearing  them,  has  adopted  my  mode  of  feeding,  apparently  with 
complete  success,  he  also  having  failed  with  a  vegetable  diet '.  It  is 
evident  therefore  that  some  species  of  Gamaeince,  probably  not  all, 
are  predatory.  As  to  the  food  of  the  UropodintB^  I  do  not  think 
that  we  have  any  reliable  information  as  yet :  their  extremely  long 
and  slender  mandibles  with  minute  chelse  seem  as  though  intended 
for  introduction  into  very  narrow  passages ;  their  slowness  hardly 
seems  fitted  for  a  predatory  Ufe,  as  they  certainly  do  not  construct 
any  snare,  and  I  have  entirely  failed  to  rear  them,  and  so  I  believe 
has  Col.  Blathwayt  \ 

^  "  M^moire  sur  roreanlBation  et  la  diBtribution  zoologique  des  Acariens  de  la 
famille  dee  Ghunasid^.  '  Bobin's  Journ.  de  Tanat  et  de  la  physiol./  May  1876» 
pp.  298-9. 

^  "  Obseryations  on  the  Life-histories  of  Gktmasinai/'  Journ.  Linn.  Soo^  Zool. 
vol.  XV.  (1881)  p.  298. 

3  **  On  some  oommon  Speoiee  of  G^amaddaB/'  Journ.  of  Microso.  and  Nat.  Sd. 
n.  ser.  yoL  it  1889,  p.  102. 

^  It  is  easy  to  rear  the  creatures  in  large  jars  containing  qaantitiM  of  mate- 
rial, but  then  they  are  useless  for  observation. 
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The  numbers  of  Aphidae,  Coleoptera,  and  indeed  of  other  insects 
which  are  commonly  found  in  Ants'  nests  are  too  well  known  to 
require  any  reference  by  me ;  but  the  obserrations  on  the  presence 
of  Acari  in  a  similar  situation  are,  as  far  as  I  know,  very  few.  Forel 
in  his  great  work  'Les  Fourmis  de  la  Suisse/  published  in  1874, 
speaking  of  Myrmecophilous  insects  (p. 424), says: — '^  Acarina  appear 
to  enjoy  a  certain  immunity ;  they  run  about  amongst  the  ants  without 
exciting  their  anger ;  it  is  rare  to  see  them  attach  themselves  to  the 
bodies  of  their  hosts  or  to  those  of  the  larvse  or  nymphs.  I  have 
nevertheless  observed  the  fact  many  times,  and  as  it  is  the  mode  of  life 
of  most  Acari  we  may  probably  consider  it  as  general  in  this  instance 
also.  Moreover,  living  in  the  nest  the  Acari  do  not  risk  anything  in 
releasing  one  ant,  because  they  can  find  as  many  others  as  they  wish." 
This  is,  1  believe,  his  only  notice  of  the  subject  It  will  be  seen  that 
Forel  does  not  say  what  Acari  he  is  talking  ahout,  and  they  are 
almost  as  various  as  the  different  groups  of  the  Insecta ;  he  also 
falls  into  the  very  general,  but  by  no  means  correct,  view  of  sup- 
posing that  the  great  bulk  of  the  Acarina  are  parasitic,  whereas  in 
fact  probably  not  half  the  species  are  ever  parasitic,  and  amongst 
those  that  sometimes  are  so  by  far  the  larger  proportion  are  only 
parasitic  in  an  immature  stage,  not  when  adult ;  and  among  these  a 
very  large  number  only  use  their  host  as  a  means  of  conveyance,  and 
are  not  parasitic  in  anv  other  sense. 

The  first  notice,  which  I  am  aware  of,  specially  connecting  any 
Gamasids  with  Ants  is  that  of  Haller  in  1877  ,  who  describes  a  species 
which  he  makes  the  type  of  a  new  genus  and  which  he  received  from 
Dr.  Uhlmann,  who  found  it,  apparently  near  Munich,  parasitic  upon 
(auf)  Formica  nigra,  Haller  does  not  state,  and  probably  did  not 
know,  the  extent  of  the  parasitism ;  he  had  a  dozen  specimens.  At  the 
end  of  his  description  Haller  says  "  Parasitic  upon  Insects,  especially 
Ants ;"  he  does  not,  however,  give  any  reason  why  he  believes  it  to  be 
parasitic  on  anything  except  Formica  nigra.  This  remained  the  only 
species  of  the  genus  until  1888,  when  Prof.  Berlese  described  two 
new  species  found  by  A.  Balzan  ^  One  from  Brazil,  called  "  caput' 
carabi,'*  in  spite  of  its  name,  is  not  stated  to  have  been  found  on 
any  insect ;  but  is  so  called  because  the  whole  mite  is  supposed  to 
resemble  the  head  of  a  Carabus ;  the  other,  viduus,  was  found  upon  a 
Beetle  of  the  genus  Scarites. 

The  next  notice  is  that  of  Sir  John  Lubbock,  who  in  1881  (bund 
a  very  curious  Uropoda  in  the  nests  of  Lasius  flavus  ;  he  obtained 
several  specimens,  and  informed  me  that  it  was  not  uncommon  in  the 
nest  of  that  species  of  Ant.     It  was  called  Uropoda  formicaruB '. 

The  onlv  other  record  which  I  know  of  refers  to  one  of  the 
species  dealt  with  in  this  paper,  which  was  unknown  when  I  started 

*  ''  Antenaphorus  uhlmanni,  ein  neuer  Chimaside,''  Archiv  fur  Katorgesoh. 
HfL  xliii.  p,  57, 

^  **  Acari  Austro-Amerioani  quos  oollegit  AloyBitu  Balian,**  Bull.  Soo.  Bnt. 
Ital.  1888. 

^  "  ObservationB  on  Ante,  Bees,  and  Wasps.— Part  VIII.,"  Journ.  Linn.  Soc, 
ZooL  VOL  XV.  (1881)  p.  386. 


1891.]  ASSOCIATION  OF  6AMA8IDS  WITH  ANTS.  541 

upon  my  journey,  but  on  ray  return  I  found  that  during  my  absence 
Prof.  Berlese  had  described  it  from  specimens  he  found  near  Naples. 
He  says  "  frequently  found  in  Ants*  nests,"  but  does  not  say  anything 
as  to  the  species  of  Ant  or  whether  found  in  the  nests  of  more  than 
one  species  ;  he  calls  it  Uropoda  canestriana  \ 

I  spent  the  month  of  April  (1891)  in  Corsica.  Above  Ajaccio, 
almost  adjoining  the  top  of  the  garden  of  the  H6tel  Continental,  is 
a  little  sheltered  plain  of  sandy  earth  and  rock,  with  scattered  bushes 
and  a  great  number  of  large,  loose  stones.  On  turning  these  stones 
over,  the  larger  number  are  found  to  cover  the  nests  of  some  Ant; 
one  of  those  most  frequently  found  in  this  locality  is  the  small  yellow 
Tetramorium  ccespitunty  race  meridionale,  Emery,  which  differs  widely 
from  the  ordinary  type  of  that  species.  On  examining  the  nests  of 
this  Ant  with  a  lens,  I  at  once  noticed  some  reddish-orange  spots, 
which  I  at  first  thought  might  be  Sir  John  Lubbock's  Uropoda 
formicari€B.  Placing  them  under  the  microscope  I  found  them  to  be 
an  allied  but  different  and  much  smaller  species,  then  unknown  to 
me ;  but  which,  as  above  stated.  Prof.  Berlese  had  lately  found  and 
called  after  Prof.  Cauestrini.  The  Uropodts  were  on  the  undersides 
of  the  stones  and  in  the  passages  and  chambers  of  the  nest,  never, 
as  far  as  I  saw,  upon  the  Ants  themselves ;  they  were,  as  is  usual, 
rather  inactive  creatures,  and  did  not  appear  to  take  much  notice  of 
the  Ants,  nor  did  the  Ants  of  them.  It  was  not  every  nest  of 
T,  cceapitum  that  contained  the  UropodtBy  but  I  should  think  half 
did ;  and  although  not  very  abundant  they  were  fairly  numerous  in 
those  nests  where  they  did  occur.  They  were  of  both  sexes  and  of 
all  ages.  I  did  not  find  this  Uropoda  in  the  nest  of  any  Ant  except 
T,  eeespitum,  nor  have  I  ever  found  it  anywhere  except  in  the  nests 
of  the  Ant. 

In  the  nests  of  the  same  species  of  Ant  at  the  same  place  we  found 
one  of  the  Gamasince  belonging  to  the  genus  Lalaps,  whfch  I  believe 
to  be  unrecorded  and  propose  to  name  L,  equitans ;  it  is  sub-discoidal 
in  form,  very  small,  and  is  an  active,  wandering  creature,  entirely 
different  from  the  Uropoda.  It  was  found,  like  the  Uropoda^  upon  the 
underside  of  the  covering-stones,  and  in  the  passages  and  chambers 
of  the  nest ;  but  it  was  also  found  on  the  Ants  themselves,  most 
frequently  sitting  quietly  upon  the  broad  head  of  the  Ant.  It  did 
not  appear  at  all  like  a  creature  which  was  permanently  resident  upon 
the  Ant,but  rather  like  one  which  was  enjoying  a  short  temporary  ride; 
it  jumped  on  to  and  off  the  Ant  with  great  activity,  and  several  times 
when  the  nest  was  disturbed  or  when  I  thought  I  was  going  to  catch 
the  Lcelaps  it  jumped  neatly  on  to  the  head  of  an  Ant,  which  ran  off 
and  was  immediately  lost  amongst  the  swarms  of  others.  The  Ant 
never  seemed  to  be  at  all  inconvenienced  by  its  rider,  and  never  made 
any  effort  to  get  rid  of  it,  but  appeared  to  me  to  go  on  conteutedlv 
carrying  it  as  long  as  the  Lalaps  chose  to  stay.  This  mounting 
and  riding  upon  the  Ants  seemed  to  me  very  characteristic  of  the 
Gamasid,  and  I  have  utilised  it  for  the  specific  name.     The  Lalapa 

^  "Acari,  Soorpioni  e  Miriapodi  Italiani."    Florence,  faso.  Iviii.  pL  iv. 
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was  fairly  common  in  the  nests  of  T.  cagpitum,  but  I  never  met  with 
it  elsewhere. 

These  were  the  only  Gamaaids  which  we  found  in  the  nests  of 
T.  C€Bspitum. 

Another  Ant  whose  nests  were  very  common  under  the  stones  in 
the  same  place  was  Aphcenogaster  teataeeopttosa,  a  somewhat  larger 
and  almost  black  species.  In  its  nest  we  found  another  Ltelaps,  which 
I  believe  to  be  unrecorded  and  propose  to  call  L.  myrtnophila ;  this 
also  is  an  actiye  Arachnid,  hut  its  activity  is  not  shown  in  springing 
on  the  Ant,  I  never  saw  one  upon  an  Ant  during  all  my  searches : 
on  the  other  hand,  the  Ant  seemed  to  take  considerable  notice  of 
the  mite,  and  when  the  nest  was  disturbed  I  frequently  saw  the 
former  pick  up  the  latter  in  its  mouth  and  carry  it  off  to  a  place  of 
safety,  just  as  it  did  with  its  own  pupee  and  larvae,  and  as  Ants  are 
said  to  do  with  some  of  the  beetles  which  frequent  their  nests.  This 
Gamasid  was  tolerably  common  in  the  nests  of  the  Aphtenogaster, 
but  I  did  not  ever  capture  it  elsewhere.  So  strictly  were  the  three 
species  found  in  Corsica  confined  to  the  nests  of  the  respective  Ants 
that  when  I  saw  the  species  of  Ant  I  could  tell  at  once  what  Gamasids 
I  was  going  to  find.  I  did  not  see  any  species  except  L.  myrmophila 
in  the  nests  of  the  Aphcenogaster,  nor  did  I  obtain  any  Gtimasids 
from  the  nests  of  such  other  species  of  Ants  as  I  was  able  to  search  in 
Corsica. 

After  leaving  Corsica  I  crossed  Italy  and  spent  the  summer  at 
Igls,  a  small  village  about  1 100  feet  above  Innsbruck.  The  slopes  of 
the  Patcherkofl,  upon  which  the  hamlet  stands,  are  clothed  with  pine 
and  fir  woods ;  and  amongst  them  ants'  nests  abound.  I  had  consider- 
able opportunities  of  searching  them ;  I,  however,  did  not  find  there 
the  same  species  of  Ants  as  in  Corsica,  nor  did  I  see  any  specimen  of 
either  of  the  three  Gamasids  which  had  inhabited  their  nests ;  on 
the  other  hand,  we  did  find  other  Gamasids  in  the  nests  of  other 
Ants. 

In  the  first  place,  Mr.  M.  J.  Michael  brought  in  some  specimens 
of  a  largish  Gamasid  which  he  had  found  in  the  nest  of  some  ants  in 
the  ground ;  this  creature  also  seems  to  be  unrecorded,  and  I  propose 
calling  it  Lcelaps  Icevis.  Unfortunately  my  cousin,  expecting  to  find 
plenty  more,  did  not  secure  specimens  of  the  Ant ;  so  that  I  cannot 
say  what  species  it  associates  with,  for  we  were  not  successful  in 
finding  it  again.  I  therefore  only  know  that  it  was  found  in  an  ants* 
nest  and  that  it  does  not  appear  to  have  been  found  elsewhere. 

One  of  the  commonest  Ants  was  Camponotus  herculeanus,  a  large 
species  which  amongst  other  habitats  seems  specially  partial  to  the 
stumps  of  pine-trees  which  are  left  in  the  ground  after  the  trees  have 
been  felled.  These  stumps,  both  above  and  under  ground,  are  con- 
stantly riddled  by  the  passages  and  chambers  of  the  Ants,  and  such 
nests,  which  I  believe  were  made  by  race  ligniperdus  of  the  Ant, 
proved  perfect  store-houses  of  Gamasids :  not  that  every  nest  con- 
tained Gamasids,  far  from  it ;  in  many  nests  I  could  not  find  one  ;  but 
in  a  considerable  proportion  of  them  the  Arachnids  were  present  in 
substantial  numbers,  although  not  usually  in  great  abundance,  all  of 
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them  belonging  to  one  of  the  same  two  genera,  viz.  Lcelapa  or  Uropoda^ 
and,  as  far  as  I  have  been  able  to  ascertain,  none  of  them  are  jet 
known  to  science.  The  most  frequent  and  the  most  conspicuous  of 
the  former  genus  was  a  pjriform  species  which  had  its  dorsal  sur- 
face dotted  at  almost  regular  intervals  with  wedge-shaped  hairs, 
which  give  it  rather  an  exceptional  appearance ;  I  propose  calling  it 
L,  cuneifer.  This  Acarus  was  found  chiefly  deep  in  the  interior  of 
the  nest,  on  the  sides  and  roofs  of  the  passages  and  chambers,  where 
they  were  damp  without  being  wet,  although  sometimes  in  dry  parts, 
but  never  in  any  instance  did  I  find  this  Lalopa  on  the  Ants  them- 
selves. The  Lalaps  were  of  both  sexes  and  in  all  stages  ;  but  even 
the  immature  stages  of  the  mite  were  always  on  the  wood,  never 
on  the  Ant ;  yet  I  never  found  a  specimen  except  in  the  Ants'  nests. 
The  same  remarks  will  apply  to  all  the  Gamasids  of  the  genus 
Lailaps  which  I  found  in  the  nests  of  the  Camponotus. 

I  thought  that  this  species  would  be  a  favourable  one  to  experi- 
ment upon,  in  order  to  see  if  I  could  obtain  any  idea  of  the  object 
for  which  the  Gamasid  was  present  in  the  Ants'  nest.     In  these 
GamasintB,  when  the  dorsal  chitin  is  thin,  as  in  this  species,  the 
principal  portions  of  the  alimentary  canal,  consisting  chiefly  of  the 
small  ventriculus  and  its  four  great  csBca,  can  be  plainly  seen  through 
the  dorsal  surface  as  dark  objects  when  they  are  full  of  food ;  if, 
however,  they  are  empty  they  usually  become  invisible.     I  collected 
several  suitable  specimens  of  the  Gamasid  and  placed  them  in  the 
cells  which  I  had  formerly  used  with  success  in  rearing  Gamaaida 
under   observation   to   trace   their    life-histories — viz.   glass    rings 
cemented  on  to  an  ordinary  3x1  inch  microscopic  glass-slip,  and  with 
the  bottom  of  the  cell  thus  formed  lined  with  blotting-paper,  which 
is  kept  moist,  and  a  few  pieces  of  suitable  sterilized  debris  placed  in 
the  cell ;  the  whole  is  then  covered  with  a  second  glass-slip,  and  two 
elastic  bands  or  a  clip  added  to  hold  all  together.     The  Gamasids 
were  healthy  when  I  put  them  in  and  their  alimentary  canals  were 
full  of  food ;  I  placed  some  living  Ants  with  them  and  kept  them 
supplied  with  living  Ants  only.      The   alimentary   canals   of  the 
Gamasids  soon  ceased  to  contain  food,  and  were  not  replenished, 
while  the  creatures  themselves  became  weak  and  unhealthy.  I  changed 
my  Gamasids,  but  with  similar  results.    I  then  tried  egfi;s,  larvae,  and 
pupsB  of  the  Ants ;  but  in  no  case,  as  far  as  I  coma  see,  did  the 
Gamasids    touch   them,    and   their   alimentary   canals   became   or 
remained  empty  as  in  the  former  case.     This  probably  was  only 
what  might  have  been  expected,  as  the  Ants  would  hardly  have 
tolerated  in  their  nests  creatures  which  destroyed  themselves  or 
their  young ;  for  such  a  Gamasid  as  L.  cuneifer  would  not  apparently 
have  any  means  of  defence  against  so  powerful  and  well-armed  an 
insect  as  Camponotus  herculeanus.     I  now  tried  the  experiment  of 
killing  adult  Ants  and  putting  their  fresh  dead  bodies  into  the  cells ; 
very  shortly  the  alimentary  canals  of  all  the  Gtimasids  became  well- 
filled,  and  the  creatures  strong  and  healthy.     I  thought,  however, 
it  would  be  better  to  avoid  any  possibility  of  mistake  about  this ; 
so  I  removed  the  dead  Ants  and  allowed  the  canals  of  the  Gamasids 
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to  become  empty  once  more.  I  then  placed  in  the  cells  some  dead 
Ants  which  I  had  soaked  in  carmine  stain  ;  the  next  morning  the 
alimentary  canals  of  the  Gamasids  were  all  bright  red,  while  the  rest 
of  their  bodies  was  uncoloured.  I  repeated  this  several  times  with 
the  like  result,  and  on  one  occasion  when  a  rery  clear  Gamasid, 
which  had  lately  changed  from  the  nymph,  had  been  supplied  with 
a  stained  Ant  and  the  cell  then  removed  to  the  sti^e  of  the  microscope, 
I  saw  the  Gamasid  mount  on  the  body,  plunge  its  trophi  into  it, 
and  then  I  could  plainly  see  the  small  streams  of  carmine  liquid 
passing  down  the  canal  as  the  Gamasid  sucked,  and  I  afterwards 
dissected  out  the  alimentary  canals  of  some  of  the  Gamasids  and 
found  them  filled  with  red  matter  ;  the  ordinary  contents  of  course 
are  not  of  that  colour.  These  Gamasids  would  undoubtedly  feed  on 
the  dead  body  of  any  small  freshly-killed  insect  which  might  be 
found  in  the  nest.  The  Gamasid  hereinafter  referred  to  as  Lalaps 
vacua  I  also  found  would  feed  and  thrive  on  the  dead  Ants,  &c. ; 
but  Lcelaps  acuta  I  could  not  get  to  feed  in  a  similar  manner,  and 
it  did  not  live  long  in  the  cells.  The  above  facts  made  it  seem 
probable  to  me  that  the  Oamasina  were  present  either  as  scavengers,  or 
else  for  the  purpose  of  sharing  the  feast  in  the  case  of  small  insects 
killed  by  the  Ants  ;  possibly  the  friendly  conduct  of  the  Ants  points 
rather  to  the  former  than  the  latter  conclusion. 

In  the  nests  of  the  same  Ant  I  found  three  smaller  species  of 
Lcelaps,  none  of  which  I  could  find  elsewhere,  and  which,  as  far  as  I 
know,  are  unrecorded  ;  I  propose  calling  them  L.flea^uosa,  L*  vacua, 
and  L.  acuta.  The  first-named  is  in  one  respect  a  singular  creature, 
viz.,  as  regards  the  mandible  of  the  male.  The  mandibles  of  the 
GamasincB  and  XJropodince  are  usually  chelee ;  very  retractihe,  and 
capable  of  being  wholly  withdrawn  within  the  body.  The  two  arms  of 
the  chela  are  often  different,  particularly  in  the  male,  one  arm,  oftenest 
the  movable,  having  frequently  some  appendage  or  other  com- 
plication, often  of  very  strange  form,  but  both  arms  are  almost 
always  directed  forward.  In  the  present  species  the  fixed  arm  is 
most  minute,  a  mere  spike,  while  the  movable  arm  is  very  long, 
horn-like,  and  doubly  curved  and  undulated,  both  perpendicularly 
and  laterally  ;  so  that  the  two  mandibles  cross  and  cannot  be  with- 
drawn into  the  body  {^g,  6  a). 

In  the  nests  of  the  same  Ant,  Camponotus  hercuieanus,  1  also 
found  a  handsome  bright-crimson  Uropoda  belonging  to  the  section 
with  sculptured  backs ;  it  was  present  in  large  numbers  in  one  nest, 
and  in  small  numbers  in  one  or  two  others,  and  was  found  on  the 
walls  of  the  passages  and  chambers,  and  also,  most  abundantly,  on 
the  outside  of  the  cocoons  of  such  pupee  of  the  Ant  as  were  en- 
veloped in  a  cocoon ;  there  were  often  three  or  four  Uropod^e  on  a 
single  cocoon.  I  could  not  ascertain  that  the  cocoons  were  in  any 
way  injured,  but  the  Uropoda  appeared  to  get  a  thread  or  two  of 
the  cocoon  loose,  and  this  it  held  on  to  firmly,  as  well  as  I  could 
ascertain,  by  holding  it  with  the  flattened  femora  of  the  first  pair  of 
legs.  I  never  found  any  of  the  Uropodce  either  upon  the  adult  Ants 
or  their  larvae  or  upon  such  pupae  as  were  not  enclosed  in  a  cocoon. 
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I  did  not  find  this  Uropoda  in  the  nests  of  any  other  Ant,  but 
Mr.  Bostock  has  since  found  it  in  England  in  the  nests  of  Formica 
Jvsca,  where  also  it  is  found  on  the  cocoons  and  in  the  nest. 

There  was  one  yery  good  nest  of  Camponottu  herculeanus,  nearly 
a  thousand  feet  above  Igls,  which  I  kept  as  a  kind  of  store-house 
for  some  time  ;  the  tree  had  been  cut  down  near  the  ground  and  the 
greater  part  of  the  stump  was  beneath  the  surface  or  beneath  the 
fallen  d^ris  of  the  forest.  I  used  to  dig  and  cut  down  into  the 
centre  of  this  nest,  take  home  parts  for  examination,  and  carefully 
put  back  and  cover  up  the  remainder.  In  this  way  I  kept  the  Ants 
in  it  for  some  considerable  time,  and  as  long  as  the  Ants  remained 
the  Gamasids  were  to  be  found  there ;  but  at  last  the  Ants  seemed 
to  get  tired  of  being  so  frequently  disturbed,  at  any  rate  they 
abandoned  the  nest,  and  from  that  time  the  Gamasids  vanished  also. 
I  could  not  find  any  more.  I  also  frequently  examined  other 
abandoned  nests,  but  I  never  found  the  Gamasids  in  them  except 
possibly  a  single  specimen  once  or  twice. 

It  will  thus  be  seen  that  I  have  found  seven  species  of  Qamaaina 
and  two  of  Uropoda  in  Ants'  nests  (one  species  previously  found  by 
Berlese),  and  that  two  other  species  have  been  found  by  others  ;  that 
none  of  these  have  been  found  elsewhere  ;  and  that,  so  far  as  has 
been  ascertained,  each  Gamasid  was  associated  with  one  or  two 
particular  species  of  Ants  only. 

I  did  not  find  any  other  A  carina  in  the  nests  except  a  few 
Oribatidae,  which  were  in  much  larger  numbers  on  other  stumps 
where  the  Ants  were  not  present. 

From  the  above  observations  I  come  to  the  following  conclusions : — 

1.  That  there  is  an  association  between  various  species  of 
GamasincB  and  certain  Ants. 

2.  That  one  species  of  Gamasid  usually  associates  with  one  or  two 
special  species  of  Ant  only,  or  at  least  preferentially,  although  this 
may  be  a  little  affected  by  the  presence  or  absence  of  the  Ant  in 
different  localities. 

3.  That  the  Gamasids  found  in  Ants'  nests  are  not  usually  to  be 
found  elsewhere,  except  probably  rare  and  scattered  specimens  on 
careful  search. 

4.  That  the  Gamasids  usually  abandon  the  nest  if  the  Ant 
does  so. 

5.  That  the  Gamasids  live  upon  friendly  terms  with  the  Ants, 
who  do  not  attack  them  and  even  show  signs  of  taking  care  of  them. 

6.  That  the  Gamasids  are  not  true  parasites  and  do  not  reside 
upon  the  bodies  of  the  Ants. 

7.  That,  in  the  cases  investigated,  the  Gamasids  do  not  kill  or 
injure  the  Ants  or  their  young. 

8.  That  the  Gamasids  will  eat  the  dead  Ants. 

9.  That  the  Gamasince  are  not  improbably  either  scavengers  or 
else  messmates  sharing  the  feast  off  any  insects  which  the  Ants 
may  kill. 

10.  That  we  do  not  know  what  the  Uropodince  teed  on  nor  the 
object  of  their  presence  in  the  nests. 
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Uropoda  coccinba,  Up  ap,^     (Plate  XLIX,  figs.  1-1/.) 

?  S 

Length,  about ....      78         '75 

Greatest  breadth,  about . ,      '58         -51 

This  species  somewlmt  resembles  Uropoda  f estiva^  Berlese,  from 
Paraguay  and,  less  closely,  U.  lamdlosa  of  the  ftanie  author  {e% 
Cauestrini). 

Colour  deep  crimson  in  lidng  specimens,  after  death  this  fades  to 
a  reddish  brown  or  souietimes  to  a  yellowish  hro?o« 

Texture  very  rough  and  dulL 

Shape  nearly  elli])tical,  but  with  the  dorsal  plate  projectiug  over 
the  rostrum  as  a  uiirrow  plate  beut  shar}jly  downward  and  slightly 
bifid  at  the  distal  end. 

From  the  rostml  projection  a  thin  undulated  lamina  runs  along 
each  side  of  the  body  ;  it  is  slightly  traTialucent,  widest  anteriorly ^ 
finely  granulated  and  striated,  and  strongly  bent  downward  between 
the  second  and  third  pair  of  legs.  Above  and  within  this  lamina  are 
two  rough  and  dark,  projecting,  concentric,  chitinous  ridgea,  the  inner 
considerably  above  the  outer;  between  them  is  a  brond,  almost 
concave,  finely  granulated  band  widest  at  the  aides.  "Within  the 
inner  ridge  is  a  plflin  space  slightly  granulated,  then  the  back  ihes 
sharply  from  each  side  toward  the  medinn  lincj  which,  however, 
is  not  an  edge  or  ridge,  but  is  rounded.  The  raised  portion  is 
divided  by  a  deep,  irregular,  transverse  sulcntiou  about  two  thirds  of 
the  way  back,  which,  however,  does  not  reach  the  median  line  ;  thus 
the  two  parts  of  the  raided  centre  are  joined  by  a  broad  longitudinal 
joining-piece.  The  raised  parts  are  not  smooth,  but  each  has  a  very 
slightly  raised  space  occupying  its  central  portion  ;  the  anterior  of 
these  is  somewhat  seven-Iobed  and  the  posterior  more  four-lobed ; 
both  are  indistinctly  marked  out  and  covered  by  raised,  rough,  dark 
broken  ridges  and  Inmpsi  all  very  irregular  and  never  quite  alike  in 
two  specimens  or  on  the  two  side^  of  the  same  specimen  ;  amongst 
these  markings  six  great  rounded  pieces,  which  border  and  project 
into  the  transverse  8ul cation,  are  much  the  strongest  and  darkest. 
Between  all  these  markings  the  chitin  is  granulated  but  more  linely. 
There  are  not  any  hniis  on  the  body. 

Mandibles,  (fig-  \h)  very  minute,  those  of  male  vrithout  the 
pointed  spear-like  end  usual  in  the  genus ;  each  arm  of  the  chela 
simply  bidentate.  Palpus  with  two  large  spines  on  the  basal,  and 
one  on  the  penultimate  joint,  besides  numerous  smaller  spines  and 
hairs ;  one  hair  on  the  terminal  joint  is  very  large*  Epistome  ( fi^.  1  c) 
long  and  very  pointed,  with  a  few  spines  near  the  middki  Ilypo- 
stome  (maxillary  lip)  (fig.  1/)  with  the  two  sides  (niaEillBe)  not  fu&rdr 
the  outer  part  of  each  (gnlea  of  Meguin)  of  the  ordinary  type,  the 
inner  part  (laciniaj  a  dense  brush  ot  long  fine  hairs.  Epi pharynx 
(fig.  1  d)  triangular,  fringed  and  strewn  with  fine  short  hairs.     This 

^  If  Prof.  Berlese'^  genm  of  "  Trachyuropoda  "  Ns  adopted,  thw«podctt  should 
be  included  in  it. 
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orean  is  often  drawn  as  the  lingua  and  occasionally^  I  fear,  as  the 
epistome,  whence  great  confusion  arises ;  it  would  bear  almost  the 
same  relative  position  to  the  epistome  as  in  the  two  figures  if  seen 
from  below,  but  the  epistome  would  not  advance  so  far  beyond  it. 

Ventral  surface  rough,  deeply  excavated  for  the  reception  of  the 
legs,  and  with  numerous  strong  ridges.  There  is  a  singular  round 
chitinous  projection,  surrounded  with  a  strong  rough  edge,  in  the 
median  line  between  the  coxae  of  the  4th  pair  of  legs  in  both  sexes, 
with  a  deep  pit  on  each  side  of  it.  Genital  plate  of  female  straight 
behind,  rounded  anteriorly,  extending  from  a  little  in  front  of  the 
4th  coxae  nearly  to  those  of  the  first  pair.  That  of  the  male  of  the 
ordinary  form  and  position.  All  the  legs  furnished  with  claws  and 
caruncles. 

Hah.  Very  numerous  in  one  nest  of  the  wood-boring  Ant 
Camponotus  herculeanus  (probably  race  ligniperdus)  near  Innsbruck, 
Tyrol,  and  a  few  in  other  nests  of  the  same  Ant  in  the  same  place. 
Mr.  E.  Bostock  has  since  found  it  fairly  abundant  in  the  nests  of 
Formica  Jusca  at  Buxton,  Derbyshire. 

L.£LAPS  cuNEiFER,  u.  sp.^     (Plate  XLIX.  figs.  2-2/.) 

$  6 

millim.    millim. 

Length,  about 77         '64 

Greatest  breadth,  about . .      '60         '47 

Colour  dull  yellow-brown  or  bay,  the  specimens  vary  in  depth  of 
tint  from  light  to  quite  dark. 

Texture  fully  chitinized,  smooth  but  not  polished;  the  whole 
body  covered  with  irregular  reticulations  averaging  about  25  to  50 
to  the  millimetre,  caused  by  fine  raised  chitinous  ridges.  No  other 
markings. 

Shape  pyriform,  very  slightly  truncated  in  front,  rounded  pos- 
teriorly.    The  whole  body  much  arched  on  the  dorsal  surface. 

Mandibles  of  male  (fig.  2  6)  with  the  fixed  arm  of  the  chela 
having  a  bifid  or  bidentate  end,  but  not  otherwise  dentate.  Mov- 
able arm  strongly  recurved  at  the  distal  end,  and  with  a  long, 
chitinous,  curved,  accessory  piece  projecting  beyond  the  principal 
part  of  the  chela.  Epistome  (fig.  2  c)  hyaline,  almost  rounded,  but 
with  a  slight  tendency  to  a  median  point,  the  whole  anterior  edge 
set  with  sharp  points,  of  which  one  on  each  side  is  somewhat  longer 
than  the  others.  The  whole  dorsal  surface  set  with  short,  cuneiform, 
slightly  curved  hairs  (fig.  2/)  at  almost  equal  distances,  about  10 
to  15  to  the  millimetre ;  these  also  surround  the  periphery. 

Ventral  surface  of  the  female  (fig.  2  a)  with  anal  plate  small  and 
spade-shaped ;  genital  plate  large,  with  a  semitransparent,  rounded, 
anterior  edge  overlapping  the  sternal  plate.  Peritreme  conspicuous, 
almost  straight.     The  plates  on  the  ventral  surface  are  composed  of 

^  According  to  Professor  Berlese's  latest  classification,  •although  not  ac- 
cording to  his  former  ones,  this  species  and  the  others  of  the  same  ^nus  in  this 
paper  would  probably  be  considered  as  belonging  to  Uie  genus  "  Sepu,**  I  have 
not  thought  it  wise  to  adopt  this  view. 
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irregular  diTisions,  mostly  scale-like  in  form  and  Tarying  greatly  in 
size,  every  division  has  a  crinkled  edge.  Legs  in  both  sexes  without 
apophyses  or  projections,  first  pair  considerably  the  thinnest,  all  leg* 
terminated  by  claws  and  long-shaped  caruncles  with  five  anterior 
points  (fig.  2e);  on  the  front  pair  of  legs  the  claws  and  caruncles 
are  attached  to  the  end  of  a  rod-like  projection  of  the  tarsal  joint 
(fig.  2  d).  This  is  common  in  the  Gamasina,  but  is  much  developed 
in  this  species. 

Hab,  Considerable  numbers  found  in  the  nests  of  Camponoius 
herculeanua  (probably  race  ligniperdua  and  other  varieties)  near 
Innsbruck,  Tyrol. 

L^LAPs  LiEvis,  n.  sp.     (Plate  XLIX.  figs.  3-3  b,) 

2 

millim. 

Length,  about 11 

Greatest  breadth 72 

Length  of  legs,  1  st  pair,  about . .  T 1 2 

„  „     2ud    „       „     ..  72 

„  ,,     3rd    „       >,     . .  *72 

»  »     -^th     „       „     . .  1-0 

Colour  lightish  chestnut. 

Texture  ivX[y  chitinized,  highly  polished,  entirely  without  markings. 

Shape  a  long  ellipse,  almost  parallel-sided  ;  slightly  rounder 
posteriorly  than  anteriorly ;  much  arched  on  the  dorsal  surface. 

Mandibles  of  male  (fig.  3  a). — The  fixed  arm  of  the  chela  has 
a  bifid  or  bidentate  termination,  but  is  not  otherwise  dentate. 
Movable  arm  only  slightly  recurved  at  the  distal  end,  and  with  a 
single  small .  tooth  in  addition  to  the  terminal  point ;  it  also  has  a 
long,  slender,  slightly  curved,  and  undulated  tri-  or  quadri-dentate 
accessory  piece,  with  a  singular  slightly  knobbed  end  with  a  spike 
directed  backward  ;  it  projects  considerably  beyond  the  principal 
portion  of  the  chela.  Epistome  (fig.  3  b)  hyaline,  indented  at  a  very 
obtuse  angle  at  each  side,  and  projecting  in  an  obtuse  angle,  almost 
a  curve,  in  the  centre,  the  whole  edge  serrated,  the  serrations 
strongest  just  behind  the  points  of  the  side  angles.  There  are  a 
few  extremely  minute  white  hairs  on  the  dorsal  surface,  so  small  as 
to  make  it  quite  impossible  to  depict  them  in  a  drawing  on  the  scale 
of  fig.  3. 

Underside  of  female  with  anal  plate  small,  spade-shaped ;  genital 
and  ventral  plates  fused,  the  former  with  a  rounded  anterior  edge, 
not  quite  touching  the  sternal  plate.  Ventral  plate  not  quite 
touching  the  anal.  Stigma  between  the  third  and  fourth  legs ; 
peritreme  slightly  undulated.  Legs  in  both  sexes  without  apophyses. 
All  legs  terminated  by  claws  and  long-shaped  caruncles. 

I  am  not  able  to  give  the  measurements  of  the  male.  I  only 
found  one  specimen,  which  I  unfortunately  dissected  before  I  found 
out  that  it  was  the  only  example. 

Hab,  A  few  found  in  the  nests  of  ground-ants  (species  not  known) 
near  Innsbruck,  Tyrol. 
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Lalaps  myrmophila,  n.  sp.    (Plate  XLIX.  figs.  4-4  6.) 

millim.  millim. 

Length,  about -68  -66 

Greatest  breadth,  about -52  ^42 

Length  of  legs,  Ist  pair,  about. .  *52  '50 

„     2nd     „       „     ..  -46  -30 

„     3rd     „       „     ..  -39  '31 

„     4th     „       „    ..  -62  '57 

Colour  lightish  chestnut-brown. 

Texture  highly  polished,  entirely  without  markings. 

Shaj^e  inversely  oval,  t.  e,  the  larger  end  forward ;  the  anterior 
margiu  projects  very  slightly  above  the  rostrum,  but  this  projection 
is  rounded.  The  hinder  part  of  the  body  is  much  more  attenuated 
than  the  front  part.  The  female  is  considerably  wider  in  pro- 
portion than  the  male,  but  still  diminishes  to  a  rounded  point 
behind.  Dorsal  surface  considerably  arched,  particularly  the  an- 
terior and  central  portions. 

Mandibles  of  male  (fig.  4  a)  have  the  6xed  arm  of  the  chela 
greatly  curved  near  the  end,  which  forms  a  strong  tooth  ;  there  is 
another  large  tooth  close  behind,  and  a  much  smaller  one  further 
back  ;  the  movable  arm  also  ends  in  a  strong  curved  tooth,  just 
opposite  that  of  the  fixed  arm,  and  has  one  other  strongish  tooth. 
Attached  to  the  side  of  this  arm  is  a  large  appendage,  which  is  as 
thick  as  the  arm  and  projects  beyond  it ;  it  is  of  about  equal  breadth 
until  near  the  distal  end,  then  it  suddenly  diminishes  and  has  a  very 
small  bifid  termination.  Epistome  (fig.  4  b)  almost  five-sided,  the 
median  side  very  short,  with  a  small  point  at  each  end  directed  for- 
ward ;  the  whole  anterior  portion  of  the  epistome  is  edged  with  very 
fine  points  or  teeth.  There  are  a  few  extremely  fine  and  small 
white  hairs  on  the  dorsal  surface,  too  small  to  be  depicted  in  a 
drawing  on  the  scale  of  the  figure ;  one  pair,  however,  near  the 
posterior  end  are  considerably  larger,  although  still  small. 

The  under  surface  of  the  female  has  the  plates  arranged  in  a 
manner  similar  to  that  figured  in  Lcelapn  cunei/er. 

Legs  in  both  sexes  without  apophyses ;  all  legs  terminated  by 
claws  and  caruncles. 

Hab,  Found  commonly  in  the  nests  of  Aphanogaster  testaceo- 
pitosa,  Luc,  near  Ajaccio,  in  Corsica. 

Li£LAPS  EQuiTANS,  u.  sp.    (Plate  L.  figs.  5-5  b,) 

millim. 

Length,  about   -62 

Greatest  breadth,  about    '50 

Length  of  legs  1st  pair,  about. .     *50 

„     2nd    „         „    ..     -29 

„  „     3rd    „         »    .  •      *3I 

„    4th    „        „    ..     -38 

This  species  has  more  resemblance  to  Ltelap*  kUari*,  Koch,  than 


650  MR.  A.  D.  MICHAEL  ON  THE  [DeC.  1, 

to  any  other  with  which  I  am  acquainted ;  it  is  decidedly  different 
from  it.     L,  hilaria  is  a  parasite  of  the  Mouse. 

Colour  light  yellow-hrown  or  bay. 

Texture  fully  chitiuized,  smooth,  almost,  but  not  really,  polished. 
The  whole  dorsal  surface  is  covered  with  fine  irregular  reticulations, 
which  are  much  longer  in  the  direction  across  the  body  than  in  that 
from  rostrum  to  posterior  end ;  their  length  in  the  former  direction 
averages  about  twelve,  and  in  the  latter  about  fifty  to  the  millimetre. 
No  other  markings. 

Shape  subdiscoidal,  but  not  actually  so.  The  dorsal  plate  pro- 
jects slightly  over  the  rostrum  ;  the  greatest  breadth  is  about  an 
eighth  less  than  the  greatest  length ;  the  body  is  a  trifle  narrower 
posteriorly  than  anteriorly,  and  has  a  slight  tendency  to  a  rounded 
point  posteriorly.  The  back  is  not  strongly  arched,  the  thickness  in 
a  dorso-ventral  direction  being  small ;  it  is,  however,  much  greater 
in  the  anterior  than  the  posterior  part  of  the  body. 

Mandibles  of  male. — I  only  found  one  adult  male,  and  dissected 
this  specimen ;  but  the  mandibles  being  very  small  and  delicate,  I 
unfortunately  broke  them  before  I  could  see  them  clearly.  Fig  5  h 
is  a  representation  of  the  broken  organ,  from  which  I  conclude  that, 
when  perfect,  it  would  greatly  resemble  that  of  Lcelaps  vacua 
(fig.7«). 

The  whole  dorsal  surface  is  set  with  long,  rather  thick  and  con- 
spicuous hairs,  placed  at  almost  regular  intervals,  but  not  exactly  in 
rows.  Ventral  surface  of  female  with  ventral  and  genital  plates 
united,  the  latter  rounded  anteriorly.  The  ventral  plate  large, 
almost  touching  the  anal  plate.  Legs  without  apophyses,  first  pair 
much  the  longest,  all  terminated  by  claws  and  caruncles.  Fourth 
pair  set  far  forward,  and  in  life  usually  held  almost  perpendicularly, 
and  thus  concealed  beneath  the  body. 

Hab.  Found  commonly,  but  not  abundantly,  in  the  nests  of 
Tetramorium  ciespitum,  race  meridionale,  Emery,  near  Ajaccio  in 
Corsica,  frequently  riding  on  the  heads  of  the  Ants. 

All  those  which  I  found,  with  the  single  exception  above  noticed, 
were  females.  I  never  saw  one  with  mature  eggs  in  it,  and  from 
this  circumstance  I  doubted  whether  they  were  adult ;  they  were, 
however,  larger  than  the  male,  which  certainly  was  adult,  and  they 
had  the  exterior  genital  opening  well  developed.  I  unfortunately 
was  not  aware  that  the  male  was  the  only  specimen  when  I  dissected 
it,  and  therefore  I  omitted  to  measure  it. 

L^LAPS  FLEXuosA,  n.  sp.     (Plate  L.  figs.  6-6  c.) 


2 

d 

millim. 

miUim. 

Length,  about 

•53 

•40 

Greatest  breadth,  about 

•32 

•24 

Length  of  legs,  1  st  pair,  about. . 

•40 

•33 

J*              >»     ^nu  ,,         »>     . . 

•27 

•24 

39             93     3rd  „         »    . . 

•25 

•26 

»             »3     4tn   „         »»    . . 

•43 

•39 
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Colour  ligbt  yellow-brown  or  bay. 

Texture  fully  chitinized,  except  as  mentioned  below ;  smooth  but 
not  polished ;  the  whole  of  the  dorsal  plate  is  covered  with  very  fine 
irregular  reticulations,  which  are  slightly  longer  in  a  direction  across 
the  body  than  in  that  from  rostrum  to  posterior  end ;  in  the  former 
direction  they  average  about  35  to  the  milUmetre.  They  are  diffi- 
cult to  see.     No  other  markings. 

Shape  almost  elUptical,  rather  more  pointed  posteriorly  than 
anteriorly. 

The  chitinized  dorsal  plate  does  not  cover  the  whole  of  the  body, 
but  allows  a  considerable  space  of  white  flexible  cuticle  to  be  seen  at 
the  hinder  end ;  this  cuticle,  if  seen  by  a  sufficient  amplification,  is 
found  to  be  finely  striated  in  a  transverse  direction. 

The  mandibles  of  the  male  (figs.  6  a,  b,  c)  are  the  remarkable 
feature  of  the  species ;  the  fixed  arm  of  the  chela  is  merely  a  very 
minute  straight  spike ;  the  movable  arm  is  a  long,  slender,  round 
horn,  not  toothed,  but  doubly  undulated,  curving  downward  and 
across  the  body;  thus  the  two  movable  arms  cross,  and  conse- 
quently the  mandibles  cannot  be  retracted  within  the  body,  as  those 
of  the  Gamasidse  usually  can.  The  whole  dorsal  surface  is  set,  at 
nearly  regular  intervals,  about  30  to  the  millimetre,  with  spine- 
like hairs,  which  gradually  increase  in  length  from  the  anterior  to 
the  posterior  end  of  the  body ;  those  at  the  rear  are  more  than 
twice  as  long  as  the  anterior  ones.  Ventral  surface  of  female  as  in 
Z.  cunei/er.  Legs  without  apophyses,  all  terminated  by  claws  and 
caruncles. 

Hab.  Found  in  the  nests  of  Camponotus  hereuleanus  (probably 
race  ligniperdu8\  near  Innsbruck,  Tyrol,  but  rare. 

The  nearest  ally  of  this  species  would  seem  to  be  the  Stilochirus 
rovennensis  of  Canestrini. 

LiBLAPS  VACUA,  u.  sp.    (Plate  L.  figs.  7-7  b.) 

2         6 

miHim.  millim. 

Length,  about *53  *49 

Greatest  breadth,  about   *31  '29 

Length  of  legs,  1st  pair,  about. .  *44  *41 

„     2nd  „         „    . .  -32  -34 

„     3rd   „         „    ..  -29  -30 

„     4th   „         „     ..  -44  -41 

Colour  light  yellow-brown  or  bay. 

Texture  fully  chitinized,  smooth  but  not  pohshed,  divided  into 
small,  mostly  almost  hexagonal  reticidations ;  no  other  markings. 

Shape  rather  shield-shape,  sharply  cut  in  front  of  shoulder,  which 
is  the  broadest  place ;  the  width  of  the  body  diminishing  towards 
the  posterior  end,  particularly  in  the  male.  Dorsal  surface  con- 
siderably arched. 

Mandibles  short,  those  of  male  (fig.  7  a)  have  the  fixed  arm  of 
the  chela  nearly  straight  for  three  quarters  of  its  length,  then  sud- 
denly bent  downward  so  as  to  form  a  very  large,  straight,  terminal 
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tooth.  There  is  a  single  small  tooth  just  behiud  this.  Movable 
arm  nearly  straight  on  the  inner  edge,  with  a  large,  strongly-curved, 
terminal  tooth,  and  a  smaller  recurved  one  a  short  distance  behind 
it.  This  arm  has  a  long,  slender,  round,  and  undulated  accessory 
piece  on  its  outer  side,  which  projects  considerably  beyond  the  rest 
of  the  chela.  Epistome  (fig.  7  6)  rounded,  serrated  with  small 
teeth.  The  dorsal  surface  is  set  with  smallish,  spine-like  hairs, 
at  almost  regular  intervals  (about  2.5  to  the  millimetre). 

The  under  surface  of  the  female  has  the  plates  arranged  similarly 
to  those  of  L<Blap9  cuneifer.  The  legs  are  sharply  bent  at  the 
femora,  which  makes  the  measurements  of  them  rather  imperfect, 
they  are  also  much  curved  ;  the  second  and  fourth  pairs  are 
considerably  thicker  than  the  first  and  third,  especially  in  the  male. 
The  tarsi  of  these  legs  in  the  male  end  in  a  curious  human-foot-like 
turn,  most  marked  in  the  fourth  leg.  The  femora  of  these  two 
legs  have  two  somewhat  wedge-shaped  hairs  on  their  outer  side,  the 
other  hairs  are  mostly  fine  spines.  No  apophyses  to  any  leg ;  all 
legs  terminated  by  claws  and  caruncles. 

Hab.  Found  in  the  nests  of  Camponotus  kerculeanus  (probably 
race  ligniperdus),  near  Innsbruck,  Tyrol.     Rather  common. 


liMUiPB  ACUTA,  n.  sp.     (Plate  L.  figs.  8-8  b.) 

? 

(J 

miUim. 

millim. 

Length,  about 71 

•56 

Greatest  breadth,  about '46 

•32 

Length  of  legs,  1st  pair,  about. .     *62 

•52 

„             „     2nd  „         „    . .      '42 

•36 

..     3rd   „         „    ..      -40 

•37 

„     4th   „         „    ..      -70 

•61 

Colour  lightish  chestnut. 

Texture  fully  chitinized,  highly  polished.  With  a  highish  power 
and  a  strong  light  it  is  seen  that  the  dorsal  surface  is  marked  out 
by  very  fine  lines  into  irregular,  mostly  hexagonal  or  pentagonal, 
divisions  averaging  about  25  to  the  millimetre  across  the  body,  and 
about  50  to  the  millimetre  in  an  antero-posterior  direction.  No 
other  markings. 

Shape  rather  narrow  anteriorly,  more  truncated  or  rounded  pos- 
teriorly ;  the  sides  markedly  curved,  widest  a  Httle  in  front  of  the 
middle.     Moderately  arched  on  the  dorsal  surface. 

Mandibles  of  the  male  (fig.  8  a)  very  singular  ;  fixed  arm  of  the 
chela  of  the  ordinary  type,  rather  straight,  with  ix  shorty  sharp,  re* 
curved  termination,  two  other  teetli  not  large.  The  movable  arin 
is  much  the  larger,  nearly  twice  as  long  as  the  fixed  arm,  and  much 
broader;  it  has  a  large  and  a  small  tooth,  oear  together,  about  the 
middle,  and  a  long  and  sharp  upwardly  cur v^ed  end  ;  what  a p  pears  lo 
be  a  small  channel  or  duct  runs  almost  its  whole  length  tn  the  inte- 
rior. No  accessory  piect,  Epi&tome  (fi^.  8^)  rounded ,  deittatet  the 
middle  teeth  considerably  the  longest.     The  dorsal  siiffnoe  19  «it 
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witb  regularly  spaced  fine  baira,  about  '07  mm,  lon^  mid  about 
'05  mm.  iipnrt-(traQaversely)»  Ventral  plates  as  iu  Z,  Ittvis,  Legs 
without  a|Jophysc§»  and  all  terminated  by  cUws  and  caruncles.  The 
femora  with  oue  or  two  small  spines,  the  other  joints  with  a  few 
fine  bairs. 

Hab.  Not  UQCoinmon   in   the  nests  of  Oarnponotus  herculeanus 
(probably  race  Ugmptrdus)  near  Inusbruekj  TyroL 

EXPLiWATION  OF  THE  PLATES. 

FLAtE  XLIX. 

¥\^.  L      Uf&poda  tiocciiu^a  2t  floi^^l  aapeoL,  Xf)i>,  aocs  p.  i>46. 

If?.  „  „  5 ,  TtJiitraJ  asix^et,  X  (i5. 

1  b.  „  „  J ,  mtiiwlible,  x  '^tl, 

1  c.  , ,  ,,               epist  omp,  X  300. 

Id.  „  ,j                opipUaryni,  X300, 

1  e.  „  „               pilpu9,  side  Tiew,  x  220. 
I/,  p,  „                 liypofitome,  x300. 

2.  Lfsiups  cuuelfer  $  ^  doran,!  aapecit  X  55,  see  p,  647* 
2ct»        „  „         2 ,  ventral  aspect,  x30. 

2k       ,,         „        t;J,niimdibK  x2jj0. 

2  c.        „  „        5 ,  epiat4jToe.  x  170. 

2d.        „  „  end  of  tara us,  lit  leg,  Xl20. 

2^,        „  „  daw  and  carunclo,  x350. 

2f,        „         „  two  of  the  wedge-ahaped  hai«  rrom  the  dursal 

surface,  X^"^. 

3.  hslap$  lit^Ui  $ ,  dorsal  aspect,  x35,  s^o  p.  64S. 

3  ti.        ,,         ,^     J .  aiandible,  X  175. 

3  A,        „         ,j  epialome,  X  12a 

4.  L<elaps  7iif/rriU>pMa  (J,  doraal  aspect,  X 55,  see  p.  649. 

4  <a.        „  „         J ,  mandible,  X 190. 

4  A.       „  ,1  epUtome.  X220, 

Plath  L. 

5*     Lm!ap&  eqititans  9i  dorsal  asp«cL,  x60»  see  p,  tJ49, 

5  a.        ,1  „         2 ,  rentral  aspcol.  X  aO. 

5  6,        „  ,,         J,  part  of    mandiULe    (brokim,  see    dfiflcripUonA), 

X750. 
6.    Lalapi  fiexuo^a^  5  ^  durual  aspect,  x75,  soe  p,  650. 
So.       „  ,1        1^ ,  Lbe  two  tnandtblee  and  palpi  iVi  si'^M,  seea  ^om 

above,  X30U. 

06.  I,  „       (J  I  o"«  of  the  maudibloa  seeti  from  the  side,  x3U(^. 
6c.         „          „  flame  mF^ndibb  from  below,  x300. 

7.  Lalap»  vacu^  <J,  dorsal  aspect,  x  75,  aeo  p.  651. 
7  ^        M  It      d»  mandible.  x700. 

7  6.        „  »  epijtome,  xSTjO. 

8.  Lfstaps  acuta  J ,  di^roal  aspeel,  x  46,  see  p,  653* 

8  a.        „        „      cTi  J>iandiblt>,  x500. 
86.       1,        „  epUtome,  X220. 
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4.  Notes  on  the  Bornean  Rhinoceros.    By  Edward  Bartlbtt, 
Naturalist  to  the  Government  of  Sarawak. 

[Beoeiyed  October  29,  1891.] 

Four  heads  and  three  horns  of  the  Rhinoceros  of  Borneo  are  in 
the  Museum  at  Kuching,  Sarawak,  of  which  I  send  the  following 
details  and  photographs : — 

1.  Head  with  the  skin  still  on  it. 

Length  of  head,  from  front  of  nose  to  centre  of  coronal  ridge  of 
skin,  19^  inches  ;  across  forehead  to  corner  of  eyes  7^  inches  ;  tip 
of  upper  lip  to  corner  of  mouth  6^  inches  ;  front  horn  4^  inches  ; 
hind  horn  2  inches  long.     (No.  1  in  the  photograph.) 

2.  Head  partly  covered  with  skin.  Horn  5  inches  long;  the 
hind  one  is  merely  a  round  knob.  The  skull  is  of  about  the  same  size 
as  the  first.     (No.  2  in  the  photograph.) 

3.  Skull  only  :  measures  20  inches  from  the  tip  of  the  nasal  bones 
to  the  coronal  ridge ;  forehead  from  eye  to  eye  5}  inches ;  lower 
jaw  16|  inches.     (No.  3  in  the  photograph.) 

4.  Skull  only :  from  nasal  bone  to  coronal  ridge  20^  inches ;  fore- 
head between  the  orbits  6^  inches;  lower  jaw  17  inches.  (This 
skull  is  not  figured  in  the  photograph.) 


Horns  of  Bhinoceros  sumatrensis,  no.  &,    (Prom  a  photograph.) 

5.  Two  horns  on  skin  of  the  upper  part  of  the  head.  Front  bora 
19 J  inches;  the  second  horn  is  well  developed.  The  base  of  the 
front  one  is  16  inches  in  circumference.     (No.  4  in  the  photograph,) 

6.  Single  horn  11  inches;  circumference  of  base  U^  inch**. 
(No.  5  in  the  photograph.) 

7.  Single  horn  6  inches ;  circumference  about  9  inches.  (No.  6 
in  the  photograph.) 
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Skull  No.  3  resembles  in  every  respect  one  which  is  in  the  pos- 
session of  my  father  (Mr.  A.  D.  Bartletl),  which  I  remember  per- 
fectly well,  although  without  particulars.  My  memory  tells  me  that 
ray  father's  specimen  appeared  as  though  it  had  been  burnt  over  a 
fire,  exactly  like  Nos.  3  and  4  above  mentioned.  The  Dyaks  roast 
these  animals  for  food. 

The  specimen  No.  5  in  the  photograph  is  similar  to  the  one  in  my 
father's  possession.  The  prominence  for  the  second  horn  is  scarcely 
visible,  hence  the  doubt  formerly  expressed  respecting  its  belonging 
to  a  single-  or  a  two-horned  Rhinoceros. 

The  above-mentioned  skulls  and  horns  came  from  the  jungle 
regions  of  the  upper  Rajah  River,  inhabited  by  the  Kyans,  a 
dangerous  race  of  people,  very  distinct  fron  the  Dyaks.  These 
Kyans  procure  the  horns  for  barter,  for  which  they  receive  a  high 
price  from  the  Chinese,  who  import  them  to  China  for  medicine. 
The  horns  are  ground  into  powder  for  some  diseases,  while  others 
are  cut  into  minute  fragments  to  carry  about  the  person. 

The  general  appearance  of  this  animal  (judging  from  the  two 
heads  with  skin  attached)  is  similar  to  that  of  the  Sumatran  species 
(Rhinoceros  sumatrensUy,  It  is  perfectly  black,  covered  with  short 
black  bristles;  the  ears  are  short  and  covered  with  short  black 
hair  without  fringe  (unlike  R,  lanotis). 

The  Rhinoceros  is  becoming  extremely  rare  in  the  Province  of 
Sarawak,  on  account  of  the  value  set  upon  the  horns,  but  in  Central 
and  North  Borneo  in  the  very  old  jungle  it  is  more  plentiful.  I 
have  heard  that  two  species  exist ;  but  this,  I  think,  is  doubtful. 


5.  Notes  on  the  Lemming  [My odes  lemmus). 
By  T.  T.  SoMERViLLE^  of  Oppegarde,  Christiauia'. 

(ReoeiTed  August  10, 1891.] 

Very  little  appears  to  be  authentically  known  of  the  exact  habitat 
of  the  Lemmings,  and  they  seem  scarcely  ever  to  be  observed  except 
upon  the  occasion  of  their  great  migrations.  Their  home  is  pro- 
bably confined  to  the  great  table-lands,  at  an  altitude  of  3000  feet 
or  more,  on  the  mountains  of  Central  Norway,  and  further  north  on 
the  ranges  between  Norway  and  Sweden.  Indeed  ancient  writers 
asserted  that  the  sudden  appearance  of  Lemmings  was  due  to  their 
being  showered  from  the  clouds,  and  even  to  this  day  there  are 
many  worthy  peasants  who  are  at  a  loss  for  any  other  explanation. 
Certain  it  is  that  for  indefinite  periods,  of  from  four  or  five  up  to, 
perhaps,  twenty  years,  the  Lemming  is  never  seen  in  the  inhabited 
parts  of  the  country,  and  then  suddenly  appears  in  countless  hordes 

*  Cf,  Flower,  P.  Z.  S.  1880,  p.  69. 

^  (Along  with  the  present  communication  we  received  from  Mr.  SomerviUe 
eeren  liTing  examples  of  the  Lemmins  for  the  Menagerie.  Of  these  two  are 
still  living;  the  other  five  died  on  the  following  dates: — (I)  Aug. 20,  1891. 
(2)  Aug.  2l,  1891.  (3)  Oct.  19,  1891.  (4)  Nov.  7,  1891.  (5)  Nov.  27.  1891. 
—P.  L.  S.] 

Proc.  Zool.  Soc— 1891,  No.  XLIV.  44 
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over  whole  provinces.  Usually  the  mountain-pastures  and  high- 
lying  farms  are  the  first  to  suffer,  and  it  is  positively  asserted  that 
the  crops  on  such  farms  have  heen  entirely  eaten  o£P,  and  that  even 
in  the  more  generally  cultivated  valleys  the  loss  to  the  farmers  is 
frequently  very  seripus. 

The  numbers  that  take  part  in  these  migrations  have  been 
estimated  at  many  millions,  and  there  are  most  extraordinary  stories 
told  to  show  how,  on  these  occasions,  the  Lemming-host  goes 
straight  forward,  climbing  over  or  burrowing  under  every  obstacle 
and  never  diverging  from  its  course.  How  far  these  stories  are 
reliable  we  will  not  venture  to  consider,  but  it  is  quite  certain  that 
the  Lemmings  unhesitatingly  attempt  to  cross  streams  too  rapid  and 
lakes  too  .wide  for  them  to  swim  across,  and  that  they  tumble  into 
holes,  wells,  and  brooks,  the  sides  of  which  are  too  steep  for  them 
to  scramble  out  of  again,  so  that,  frequently,  people  are  at  a  loss  to 
obtain  water  that  is  not  polluted  by  their  bodies.  Doubtless  this 
accounts  for  an  epidemic,  popularly  termed  "  Lemming  fever,"  that 
is  said  to  prevail  after  the  migration  and  which  is  described  as 
resembling  ordinary  typhoid. 

The  Lemmings  never  return  from  their  exodus.  Those  that 
reach  the  coast  alive  are  said  to  swim  straight  away  to  sea ;  and  this 
may  be  the  case  on  the  west  coast,  towards  which,  naturally  enough 
from  the  geographical  formation  of  the  country,  the  majority  direct 
their  march.  On  the  coast-line  between  Christiauia  and  the 
southernmost  point  the  Lemmings  are  certainly  not  always  so  pre- 
cipitate, but,  occasionally  at  least,  spend  weeks  or  months  before 
taking  to  the  water  or  being  cut  off  by  battle  or  disease.  When 
they  do  bepn  to  disappear,  it  is  not  many  days  before  they  are  no 
longer  to  be  met  with  alive,  while  the  number  of  dead  bodies  to  be 
seen  everywhere,  both  on  land  and  along  the  shores  of  lakes,  rivers, 
and  fjords,  proves  that  they  have  not  "  melted  into  thin  air,"  in 
whatever  manner  they  may  have  come  into  the  country. 

Personally  we  can  date  our  acquaintance  with  the  Norwegian 
Lemmings  back  to  the  autumn  of  1872,  when  we  were  grouse- 
shooting  on  the  mountains  around  the  celebrated  Rjukan  Foss  in 
Telemarken.  Upon  that  occasion  we  captured  a  number  and 
succeeded  in  finding  four  that  lived  harmoniously  together,  and 
which  became  very  tame  during  the  two  or  three  weeks  we  had 
them.  We  thought  of  presenting  them  to  this  Society,  but  they 
were  unfortunately  drowned  on  our  passage  down  the  lake  Tinso. 

In  1876  we  found,  on  getting  to  No^way  in  the  month  of  April, 
that  the  whole  coast,  at  all  events  from  the  Christiania  Qord  to 
Ghristiunsand,  swarmed  with  Lemmings  that  had  descended  during 
the  previous  autumn.  One  gentleman  told  us  that  in  the  town  of 
Arendal,  the  first  thing  to  be  done  every  morning  was  to  collect  the 
bodies  of  Lemmings  in  the  streets  and  in  the  courtyards  of  the  houses 
that  had  been  killed  by  cats  during  the  night.  In  the  courtyard  of 
his  own  dwelling  he  had  counted  up  to  twenty-seven  dead  Lemmings 
one  morning. 

We  found  the  same  state  of  things  further  north.     Under  almoa 
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every  juniper  bush  and  under  every  suitable  rock  or  big  stone  were 
the  signs  of  the  Lemmings  which  had  their  burrows  beneath,  and 
even  the  towns  were  full  of  them.  We  had  no  difficulty  in 
catching  about  a  dozen,  of  which  we  placed  three  or  four  in  each  of 
as  many  empty  bird-cages.  Next  morniuR;  all  or  almost  all  were 
dead.  Many  or  most  had  wounds  in  the  throat.  We  repeated  our 
attempts  to  preserve  some,  but  they  either  died  or  were  killed  by 
each  other.  We  were  told  that,  at  this  season  especially,  these 
animals  fought  desperately,  and  that  the  usual  result  of  each 
combat  was  the  death  of  both  parties.  This  appeared  to  be  true. 
Moreover,  we  were  assured  that  the  new  grass^  with  which  we 
supplied  our  captives,  invariably  caused  the  death  of  all  the 
Lemmings.  This  belief  we  have  subsequently  heard  expressed 
most  firmly  in  every  part  of  the  country,  and  there  really  seems  to 
be  some  good  reason  for  it.  In  the  case  in  question  the  snow  was 
disappearing  fast,  the  new  grass  was  beginning  to  shoot  up,  and  in 
a  very  short  time  not  a  living  Lemming  remained  anywhere.  It 
seems  that  the  Lemmings  when  they  reach  the  coast  frequently 
spend  the  winter  there,  but  when  the  spring  sets  in  they  all  die. 
Professor  CoUett,  of  the  Christiania  University,  cannot  accept  the 
theory  of  the  new  grass  causing  the  death  of  the  Lemmings,  but 
asserts  that  this  is  due  to  a  disease  such  as  always  appears  when 
animals  multiply  to  an  abnormal  extent  and  which  he  cannot  believe 
is  caused  in  any  way  by  the  grass. 

In  1887  we  again  came  across  some  Lemmings  on  the  mountain- 
plateau  beyond  the  Rjukan  Foss,  and  we  secured  a  couple.  These, 
however,  escaped  when  we  were  on  our  way  home,  by  gnawing 
through  the  box  in  which  they  were  placed,  and  we  were  unable  to 
get  others. 

Towards  the  end  of  June  this  year  we  found  Lemmings  in  great 
force  on  the  mountains  around  the  "  Gausdal  Sanatorium,"  a  hydro- 
pathic establishment  situated  about  2500  feet  above  the  sea  within  a 
day's  journey  from  Christiania.  We  were  informed  that  a  few  weeks 
earlier  there  had  been  hundreds  for  every  one  remaining ;  and  this  was 
easy  to  believe,  for  the  number  of  dead  bodies  was  in  many  places  very 
great.  There  were,  however,  still  so  many  that  it  was  scarcely 
possible  to  walk  for  an  hour  without  seeing  several. 

On  the  13th  of  July  we  secured  a  Lemming  which,  although 
apparently  not  full-grown,  seemed  likely  to  have  little  ones.  She 
was  from  the  first  unusually  docile,  and  appeared  much  satisfied 
with  the  arrangements  made  for  her.  We  had  thoroughly  scraped 
and  washed  a  cigar-box,  lightly  filled  it  with  mosi,  made  an  entrance- 
hole  and  a  couple  of  ventilators,  and  fastened  down  the  lid  ;  this 
we  placed  in  her  box  while  a  more  elaborate  dwelling  was  being 
prepared.  Next  day,  14th  July,  when  about  to  transfer  the  Lem- 
ming to  the  new  box,  we  found  that  she  had  given  birth  to  six  little 
ones.  These  were  naked,  pink,  blind,  and  very  ugly  little  wretches 
with  huge  heads.  The  moss  in  the  cigar-box  had  been  formed  into 
a  sort  of  round  nest,  and  a  quantity  of  paper,  toru  to  fine  shreds, 
formed  the  lining,  in  the  centre  of  which  were  the  young.     That  day 
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and  the  next  the  mother  was  scarcelj  ever  in  the  cigar-box,  and  we 
feared  that  she  had  deserted  the  nest,  but  on  looking  in  on  the  third 
day  the  little  ones  were  seen  to  be  alive.  We  had  the  pleasure 
next  daj  of  examining  one  of  the  little  ones  that  had  come  out  of 
the  cigar-box ;  it  was  quite  blind  and  unable  to  walk,  it  could  only 
scratch  and  kick  and  roll  over,  and  it  was  still  quite  naked  but 
that  a  sort  of  silky  shade  was  doubtless  the  commencement  of  a 
coat.  Still  the  little  animal  more  resembled  in  texture  a  good 
fat  caterpillar  than  a  ftir-bearing  mammal.  We  noticed  now  dis- 
tinctly how  the  skin  was  stained  black  precisely  where  the  blsck 
markings  would  appear,  and  the  ears,  legs,  and  tail  appeared  to  have 
made  most  progress  since  our  former  hasty  glances.  The  mother 
let  it  remain  for  some  time,  when  she  took  it  in  her  mouth  and 
carried  it  in.  After  that  it  frequently  happened  that  one  or  two 
rolled  out  or  were  dragged  out  attached  to  the  teat,  and  the  mother 
always  took  them  in  again  before  very  long.  On  the  2 1st  July — 
the  eighth  day — the  silky  coats  of  the  Uttle  ones  began  really  to  show 
nicely  in  their  proper  colours.  They  were  still  quite  blind  and 
were  become  exceedingly  thin,  long,  and  leggy  ;  they  began  to  run 
out  and  in  a  day  or  two  later,  and  from  the  24tb  July,  the  eleventh 
day  of  their  age,  would  run  about — still  blind — iu,  over,  and  under 
the  moss  in  the  two  apartments  of  their  box,  iu  one  of  which  the 
cigar-box,  occupying  about  a  third  of  the  compartment,  formed 
their  sleeping-cnamber.  Two  days  later  (26tb  July)  their  eyes 
began  to  open  a  very  little,  and  next  day  were  fully  open ;  they  were 
now  about  the  size  of  a  common  mouse,  and  they  began  to  nibble  at 
the  moss  and  other  eatables. 

Ou  the  29th  July  the  mother  died.  We  hope  her  six  little  ones 
are  now  able  to  do  without  her. 

We  should  have  mentioned  that  we  had  obtained,  besides  those 
specified  as  having  escaped  or  died,  four  two-thirds  grown  Lem- 
mings, three  half-grown,  and  one  enormous  old  female,  the  very  largest 
we  have  seen,  and  which  on  the  night  of  the  22nd  July  brought  forth 
nine  little  ones.  This  interesting  creature  is  most  extraordinarily 
docile,  allows  our  children  to  handle  both  herself  and  young,  and  does 
not  even  seem  to  object  to  the  three  half-grown  Lemmings  entering 
her  box  and  her  nest.  These  half-grown  Lemmings  we  took  one 
day  from  their  nest ;  there  were  five,  but  the  other  two  escaped. 
In  the  immediate  neighbourhood  was  another  nest  in  which  were 
five  young  ones,  but  when  we  left  Gausdal  Sanatorium  these  were 
still  too  young  to  take. 

We  left  Gausdal  Sanatorium  on  the  23rd  July  with  our  nine 
Lemmings  and  fifteen  young  ones ;  these  were  carefully  conveyed  to 
Christiania,  and  some  of  them  were  subsequently  forwarded  to  the 
Society. 
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LIST  OF  ADDITIONS  TO  THE  SOCIETY'S  MENAGERIE 
DUEING  THE  YEAB 

1891. 

Jan.    6.  1  Pere^ne  Falcon  (Falco  peregrinuB),     Presented  by  A.  C. 
lonides,  Esq. 

7.  2  Virginian  Foxes  {Canis  virginiatwsY    Keceived  in  Exchange. 

8.  1  Humboldt's  Lagotbrix  {Lagothrix  humboldti),  (S .    Purcbased. 

9.  1  Starred  Tortoise  (Testudo  stellata).    Presented  by  W.  J.  Bos- 

wortb,  Esq. 
2  Toque  MonJreys  (Macactts  pileatus),  2  J .    Presented  by  W. 
J.  Boswortb,  Esq. 
12.  2  Large  Ilill-Mynfdis  (Gracida  religio$a).    Deposited. 
14.  1  Ring-tailed  Coati  (kasua  rufa),  $ .    Presented  by  E.  Hop- 

kinson,  Esq. 
16.  1  Red  Lory  (Eo$  rubra).    Purchased. 
10.  1  Ring-tailed  Coati  {Nasua  rufa),  cJ.     Presented  by  Cyril 

Smith,  Esq. 
20.  1  Rhesus  MonKey  (Macactu  r?ie8us),  J .    Deposited. 
22.  2  Hawlinches  {Coccothraustes  vulgaris),  2  <J.    Presented  by  J. 
Newton  Hayley,  Esq. 
2  Blood-breasted  Pigeons  (Phlogcenas  cruerUata),     Presented 

by  Wilfrid  O.  Marshall,  Esq. 
1  Chinese  Turtle-Do ve  (  Turtur  chineruis).    Presented  by  Wil- 
frid G.  MarshaU,  Esq. 
1  Yellow-crowned    Penguin    (Eudyptes   antipodum).       From 
Stewart's  Island,  New  ZeaJand.    Presented  by  Sir  Henry 
W.  Peek.  Bart.,  F.Z.S.    See  P.  Z.  S.  1891,  p.  121. 

25.  1  Macaque  Monkey  (Macacus  cynomolgus),  ^ .    Presented  by 

Count  Povoleri"  F.Z.S. 
4  Restless  Cavies  {Ctxma  porcellus).    Presented  by  Count  Povo- 
leri,  F.Z.S. 

26.  1  Vari^ted  Sheldrake  (Tadoma  variegata),  $.    Received  in 

Exchange. 
1  Red-necked  Grebe  (Podiceps  grismgena).    Presented  by  Thee. 
Hardcastle,  Esq. 
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Jan.  27.  1  Black-headed  Lemur  {Lemur  brunneug)^  (S .    Deposited. 

1  American  Bison  (Bison  americanus)^  ^ .    Bom  in  the  Menar 

gene. 

2  Japanese  Pheasants  (Pfiasianus  versicolor),  <J  J .    Presented 

by  R  Wormald,  Esq.,  FZ.S. 
28.  1  Triton  Cockatoo  {Cacatua  triton).    Deposited. 

1  Milne-Edwards's  Porphyrio  (Porphi/rio  edwardsi).   Purchased. 
1  Grey-headed    Porphyrio    (Porphyrio   poliocephalvs).      Pur- 
chased. 

30.  1  Indian  Python  (Pt/thcn  mdnrus).    Received  in  Exchange. 
40  River  I^ampreys  {Petromyzon  Jiuviatilis).     Presented  by  Mr. 

Thos.  F.  Burrows. 

31.  2  Passerine  Owls  (Glaucidium  passerinum).    Presented  by  St. 

John  Northcote,  Esq. 

Feb.    4.  2  Common  Peafowls  {Pavo  cristatd),  $ .     Presented  by  Rich. 
Hunter,  Esq. 
5.  1  Malbrouck  Monkey  (C(erco»iM<»CM«  cywo*Mri«"),  <J.     Presented 
by  J.  P.  Heseltine,  Esq.,  F.Z.S. 

1  Malbrouck  Monkey  (Cercopithectts  cynoswus),  J .     Presented 

by  Mrs.  Newton. 

2  Globose  Curassows  (  Crax  globicerd),  <S  2  •     Deposited. 

1  Dauben ton's  Curassow  (Crax  daubentoni),  S .     Deposited. 

2  Mexican  Guans  {Penelope pwpurascens).     Deposited. 

10.  6  Night-IIerons  {Nycttcorax  yriseiu),    Piresented  by  Mr.  A.  A. 

van  Bemmelen,  C.M.Z.S. 

11.  1  Spotted  Eagle  Owl  {J^uho  macuhstin).     Presented  by  Julitis 

vVilson,  E^q. 
2  Yellow-throated  Rock*8pftrrows  {Pctronia  pi'tmmvll4i\     De- 
posited. 

13.  1  Red  Deer  {Cervm  elaphu^),  2 .    Prcaented  bv  C,  J,  H.  Tower, 

Esq.jF.Z.S.  ^ 

14.  1  Redwing  {Turdus  iliacm).     Prt^i^eated  by  Mrs.  J.  B.  Cftp]>er. 
7  Knots  {Fringa  camdus),     Pimha^ed. 

2  Bar-tailed  Godwits  {Limom  hpimnkfi).     Purchased. 

16.  1  Scaup  {Ftdigula  mariltt)^  cJ .     l^urehased. 
1  Curlew  {Numenius  arfuata).    Purchn-^od, 

17.  2  Burbots  (Lota  vulgaris ),     Prust^nted  by  Mr,  T.  F.  Burrows. 

18.  1  Jack  Snipe  (GalltTiago  gaUinuh),     Presented  by  W.  H.  St. 

Quintin,  Esq.,  FZ!S. 
1  Common  Buzzard  (Buleo  t^garts).     Presented  by  W.  H<  Si, 

Quintin,  Esq.,  F.Z.S. 
1  Macaque  Monkey  {Mttcacus  nynomolguM)^  5  •     Presentisd  "bj 

Henry  Williams,  Esq. 

19.  \  Gt^VLslovikQy  {Cercopiihei-UA  caliitrichu*)^  cJ-     Presented  by 

A.  Mann,  Esq. 
1  Grey  Ichneumon  (Herpedts  griiseus)^  5 .      Presented  by  J. 
Sevmour  Bartlett,  Esq* 
21.  1  Little  Grebe  {TachyhapUs  JtuviatiliM),     Prejented  by  Mias  E. 
Bwrtlett. 

23.  1  New-Zealand    Parrakott    ( Cyttnorhamphujf    novte^zealandttr). 

Received  in  Exchange. 

24.  2  Wonga-Wonga  Pigeon;*  (LeucoAarcja  pimt^t)^  tT  ?  -     Eeoeivinl 

in  Exchange. 

25.  1  Gayal  (Bibos  frontalis),  2 ,     Rorn  in  the  Menagerie* 

1  Long-tailed  Weaver-bird  (CA€?ra/?»ic^ri*).     I*e]wsitud. 

2  Chinese  White-eyes  {Zmierop*  ^ij/ipU.t),     Deposited. 
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Feb.  26.  2  Upland  Geese  (Bemicla  mageUanica  diipar),    S  ?  •    Pur- 
cliased. 

27.  2  Upland  Geese  (Bemicla  magellanica\  S  2  •    Purchased. 

1  Hen-ing-Gull  {Lama  argentattis).  Presented  by  the  Rev.  C. 
A.  Berry. 

28.  1  Wapiti  Deer  (Cervtts  canadensis) ^  cJ.    Deposited. 

1  Red-throated  Diver  (Colymbus  septentrionalis).    Presented  by 

E.  J.  Gale,  Esq. 
6  Grayling   (Thymallus  vulgaris).      Presented  by  Howard  L. 

Cooper,  Esq. 
6  Grayhng  (ThymaUus  vtdgaiis).    Presented  by  —  Jukes,  Esq. 

Mar.   3.  2  Red-beaked  Weavei^birds(Qu«/6a«ai}^tm>09^rM).   Presented 
by  Mrs.  Hastings. 
1  West- African  Python  (Python  s^a).    Deposited. 
4.  2  North -American  Turkeys  (Meleagris  gallopavo)^  (S  J .    Pur- 
chased. 
6  Shore-Larks  (Otocorys  alpestris).    Purchased. 

6.  1  Snow-Leopard  (Felis  uncia).     From  Bhootan.     Purchased. 

See  P.  Z.  S.  1891,  p.  212. 
1  Serval  {Felis  serval),  $ .    Presented  by  D.  Wilson,  Esq. 
1  White  Frog  (Rana  temporaria,  var.).     Presented  by  W. 

Hannaford,  Esq. 

7.  1  Collared  Peccary  (Dicotyles  taja^)^  J.     Purchased. 

1  Yellow-footed    Rock-Kangaroo    (Petrogale    xanthopus)^    ^, 

Born  in  the  Menagerie. 
1  Rhesus  Monkey  {Macacus  rhesits),  cJ .    Deposited. 
9.  I  Passerine    Parrakeet  (PisiUacula  passerina).      Presented  by 
Miss  Edith  Blanche  Burrell. 
1  Bennett's  Wallaby  (Halmatnrus  bennetti),  2  •     Deposited. 
10.  1  Maguari  Stork  (Dissura  maguart).     Purchased. 

1  Brazilian  Teal  (  Quej'quedula  brasiliensis\  (^ .     Purchased. 

12.  1  Striped  Hywna  (HytBna  striata),  <J.    Purchased. 

1  Indian  Muntjac  (Cervulus  muntjac),  J.    Born  in  the  Mena- 
gerie. 
1  Indian  White  Crane  (Ghtis  leucogeranos).    Deposited. 

13.  1  Markhoor  (Capra  megaceros\  ^.    Received  in  exchange  from 

the  Zoological  Gardens,  Calcutta. 

16.  1  Small-clawed    Otter    (Lutra    leptonyx).     Purchased.      See 

P.  Z.  S.  1801,  p.  212. 
6  Amherst  Pheasants  ( Thaumalea  amherstia),  6  cf .     Purchased. 

17.  1  Common  Otter  (Lutra  vulgaris).    Presented  by  G.  0.  Ed- 

wardes-Ker,  Esq. 

1  Common    Rhea    (^Ehea    americana).      Presented    by    Mrs. 

Hatfield. 

2  Leopard    Tortoises  (Testudo  pardalis).      From    the    Cape 

Colony.     Presented  by  the  Rev.  G.  II.  R.  Fisk,  C.M.Z.S. 

6  Angulated  Tortoises  (Chersina  anqulata).  From  the  Cape 
Colony.    Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

1  Tuberculated  Tortoise  (Homopus  femoralis).  From  the  Cape 
Colony.    Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

4  Areolated  Tortoises  (Homopus  areolaius).  From  the  Cape 
Colony.    Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

1  Hygian  Snake  (Flaps  hygiee).  From  the  Cape  Colony.  Pre- 
sented by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

4  Smooth  Clawed-Frogs  (Xenopus  kerns).  From  the  Cape 
Colony.     Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
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Mag,  17.  1  Square-marked  Toad   (Bufo   regulafi$).      From   the    Cape 
Colony.    Presented  by  the  Rev.  G.  H.  R.  Fiak,  C.M.Z.S. 

18.  1  Lhuy8*8  Impeyan  Pheasant  {Lophophorus  Ihuysi)^  ^ .     Par- 

chased.    From  Szechuen,  China.     See  P.  Z.  S.  1891,  p.  212. 

19.  1  Ruddy  Sheldrake  {Tadoma  casarca),  $.     Purchased. 

20;  1  Brazilian  Caracara  {^Polyborus  brasiliensiB),      Presented  by 
J.  D.  Spooner,  Esq. 

2L  2  White-throated  Capuchins  (Cebus  ht/poleucos),  2^.     Pur- 
chased. 
1  Coauerel's  Lemur  (Cheirogaleus  coquerelt)^  $.    Purchased. 

1  CoUared  Peccary  (DicotyUs  tafa^),  (^ .    Purchased. 

2  Griffon  Vultures  (Gypsftdvus),    Purchased. 

1  Green-cheeked  Amazon  (Chryaotis  viridiyenalis).    Presented 
by  Miss  Julia  Crooke. 

23.  1  Purple-faced  Monkey  (Semnopithecus  leucopymnug).     Pre- 

sented by  Mrs.  Sutton  Sams. 
1  Black-headed  Lemur  (Lemw  brunneus).    Bom  in  the  Mena- 
gerie. 

24.  1  Sooty  Mangabey  (Cercocebtta  fuUffinosus),  ^,    Presented  by 

Miss  Kathleen  Hill. 

1  India  Civet  ( Viverrtcula  malaccensis).    Presented  by  Col.  A. 

Bloomfield. 

2  Malabar  Squirrels  {Sdurus  maximua).    Presented  by  Col.  A. 

Bloomfield. 
1  Lauffhing  Kingfisher  {Dacelo  giganUa),    Presented  by  Cbaa. 
C.  Barton,  Esq. 
26,  6  Summer  Ducks  (jEx  apotisa),  6  $ .    Purchased. 

4  Gadwalls  {C/taulefasmus  streperus),  2  cJ,  2  $ .    Purchased. 
28.  1  Two-spotted  Paradoxure  (Nandinia  hinotaia).    Presented  by 

Dr.  J.  Galbraith  Westlake. 
30.  2  Violaceous  Plantain  Cutters  (Musophaga  vioiacea).  Purchased. 

1  Carpet-Snake  (MoreHa  variegata).    Purchased. 
81.  1  Arctic  Fox  (Coma  lagopus),  $ .    Presented  by  H.  Sacheverel 
Bateman,  Esq. 

April  1.  1  Rhesus  Monkey  (Macacus  rhesus)  ^  <J.    Deposited. 

8.  1  Squirrel-like  Phalanger  {Bdideus  scmreus),  cJ .    Presented  by 
Mrs.  Fitz-Gerald. 
1  Vulpine  Phalanger  {JPhalangista  imlpina)^  $.    Bom  in  the 

Menagerie. 
1  Collared  Frait-Bat    (Optonycteris   coUaris),      Bom  in    the 

Menagerie. 
4  Cape  Colies  (Colius  capensis).    Purchased. 
1  Lacertine  Snake  (Coehpeltis  laoerttna).    Presented  by  J.  C. 
Warburg,  Esq. 
4.  1  Common  Wolf  (Canw/MgtM),  J.    Deposited. 

6.  1  Spiny-tailed  Mastigure(Vrc>ma«ttracrinM«m«ri«).    Presented 

byMr.  W.Williams. 

8 Puff- Adders  (Vipera  arietans).  From  the  Cape  Colony. 
Presented  by  the  Rev.  G.  H.  R.  Fisk.  C.M.Z.S. 

8  Egyptian  Cobras  (Naia  hajs\  From  the  Cape  Colony.  Pre- 
sented by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

7.  8  Partridge  Bronze-wing  Pigeons   {Geophaps  scripta).     Pur- 

chased. 
8  Maned  G^eese  (Bemiclajubatd),    Purchased. 
1  Tuatera  Lizard  (Spltenodon  pundatus).    Presented  by  Thos. 

E.  Phillips,  Esq. 
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April  7.  1  Red-spotted  Lizard  (Eremias  rvbro-^nctatut).     Presented 
by  Dr.  Drewell. 

1  Brush  Bronze-wing  Pigeon  (Phaps  elegarui).    Purchased. 

2  Scorpions  {Scorpio,  sp.  inc.).     Presented  by  Sidney  H.  Carver, 

Esq. 
8.  2  Chippirg  Squirrels  (Tamias  striatus).    Presented  by  Mr.  A. 
W.  Jutson. 
2  Indian  Pied  Ilombills  {Anthracoceros  malabarictu).     Pur- 
chased. 
10.  1  Brown  Milvago  (Milvago  chimango).    Presented  by  J.  Mand, 
Esq. 

13.  2  Suricates  (Suricata  tetracUtctyld).    Presented  by  J.  W.  Munt, 

Esq. 

14.  2  Azara*s  Opossums  {Didelphys  azar<B),  <J  $ .     Presented  by 

Edward  C.  Hawes,  Esq. 

15.  1  Lesser  Oranjf  (Simia  morio),  S  •     Presented  by  Commander 

Ernest  Rasou,  R.N.    From  Sarawak,  Borneo.    See  P.  Z.  S. 
1891,  p.  301. 
1  Lion  {FeUs  leo\  $ .    Purchased. 

16.  1  Grey  Parrot  {FntUums  enthacus).    Deposited. 

17.  1  Nylghaie  (Boselaphus  tragocamelus),  ^.    Purchased. 

20.  1  Sooty  Mangabev  (Cercocebua  fuiiffinosus),  cJ.    Presented  by 

F.  J.  Bennett,  E8<i. 

1  Egyptian  Cat  {Felts  chaus).    Purchased. 

2  Mace's  Sea-Eagles  {HaUaetus  leucon/phus).    Purchased. 
1  Common  Night- Heron  (Nycticorax  griseu$).     Purchased. 

1  Qreat-billed    Tern    {Phaethma   maymrokris).      Purchased. 

See  P.  Z.  S.  1891,  p.  301. 

21.  1  AzATA^a  A^uti  {Dasywocfa  azara)j  (^ ,    Purchased. 

22.  1  Vulpine  Phalanger  (Phalangista  vulpina),  <J.     Bom  in  the 

Menagerie. 

23.  1  Brown  Howler  (Jfycetes  Juscus),  cJ.     Presented  by  E.  Lux- 

more  Marshall,  Esq. 

2  Wild  Swine  (Su9  scro/a,  jr.).    Presented  by  Alex.  Williams, 

Esa. 
1  Black-footed  Penguin  (Spheniscus  demersw).    Presented  by 
n.  B.  Bingham,  Esq.,  F.Z.S. 

1  Ronk-hopper  Penguin  (Eudyptes  chrysoconu).    Presented  by 

H.  B.  Bingham,  Esq.,  F.Z.S. 

24.  3  Ring-necked    Parrakeets  {Palaorms  torgnatm),  1  <J,  2  J, 

Presented  by  Miss  E.  Ogilvie. 

26.  1  Common  Fox  {Cants  vulpes).    Deposited. 

2  White  Pelicans  {Pdecanus  onocrotaltts).    Presented  by  Miss 

Dolly  Bason. 
1  Common    Bam-Owl   {Striv  Jlammed),      Presented    by   H, 
Bendelack  Ilewetson,  Esq. 

1  Defenceless  Lizard  (Ayama  inermis).    Presented  by  Gerald 

Graham-Clarke,  Esq. 

27.  2  Rooks  {Corvus  fruyileytts).    Purchased. 

28.  1  Rhesus  Monkey  {Macacus  rhesus),  J.    Presented  by  Mrs. 

Emily  Palmer. 

2  Tasmanian  Wolves  (  Thylaeinta  cynocephaltis) ,  cJ  $ .    Received 

in  exchange. 

3  Ursine  Dasyures  {Dasyums  ursintis),  1  d* ,  2  J .    Purchased. 

4  Australian  Wild  Duclts  {^Amis  sttpercUiostui),  2  (^ ,  2  $ .     Pur- 

chased. 
2  Brush-Turkeys  {TalegaOa  lathami),  S  ? .    Purchased. 
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April 29.  1  Common  Viper  (Vipera  berus).    Presented  by  R.  M.  J.  T^, 
Esq. 

1  European    Tree-Frog    (Ht/la    arhorea).      Presented    by   — 

Barclay,  Esq. 
30.  1  filack  Lemur  {Leynur  macaco).    Born  in  the  Menagerie. 

2  Persian  Gazelles  (Gazella  subgutturosa)^  cJ  $•     Born  in  the 

Menagerie. 
2  Herring-Gulls  (Lams  argentattts).    Presented  by  Mrs.  Atten- 

borough. 
1  Pine-Grosbeak  (Pintcola  enucleator),  cJ.     Presented  by  W. 

H.  St.  Quintin,  Esq. 

May    1.  1  Bennett's  Wallaby  {Halmaturus  bennetti),  S'    Deposited. 

2.  1  Sky-Lark    (Alauda  arvensis).      Presented    by    B.   Michael 
Smith,  Esq.,  F.Z.S. 
1  Shore-Lark  (Otocorys  alpestris).     Presented  by  B.  Michael 
Smith,  Esq.,  F.Z.S. 

1  Goldfinch   (Carduelis  elegans).      Presented    by  B.  Michael 

Smith,  Esq.,  F.Z.S. 

2  Diamond  Snakes  {Morelia  spUotea),    Deposited. 

2  Brazilian  Caracaras  {Pob/borus  brasiliensis).    Presented   by 
F.  E.  Cobb,  Esq.,  C.M.Z.S.    From  Tierra  del  Fuego. 

1  Turkey  Buzzard   (Cathartes    aura).      From    the    Falkland 

Islands.     Presented  by  F.  E.  Cobb,  Esq.,  C.M.Z.S. 
6,  1  Piff-tailed  Monkey  {Macacun  nemestrintss),  J .    Presented  by 
E.  Powell,  Esq. 

2  Cheer  Pheasants  (Phasianus  wallicht)^  cf  $ .    l^irchased. 

6.  12  Common  Teal  (  Querquedula  crecca),  4  cT ,  8  $ .     Purchased. 
1  Viscacha  (Laffostomtut  trickodactylus).     Bom  in  the  Mena- 
gerie. 

8.  2  Brown  Capuchins   {Cebus  fatuellus?),  2c5'.      Presented  by 

James  Meldrum,  !E^[. 
1  Ocelot  (Fel%8  pardalis).    Presented  by  James  Meldrum,  Esq. 

1  Coypu  ( MyopotarmiB  coyptts),  <J .    Presented  by  James  Mel- 

drum, Esq. 

2  Ring-tailed  Coatis  {Xaaua  rufa),  $.     Prijaeutcsd  by  Jiuncfl 

Meldrum,  Esq. 
2  Cayenne  Lapwings   (  Vain'Utis  cmjennemu).      Presented   by 

James  Meldrum,  I>q, 
7  Burrowing  Owls  {i^cofyio  nftiicuiana).     Presented  by  James 

Meldrum,  Esq. 
1  Common  Hare  (Lcpus  mropt^ts).     Presented  by  Mr.  n.  J, 

Bowes. 
1  Red  Kangaroo  {Macropus  f  ti/W^),  cf  ■    Bom  in  the  McDngerie. 

9.  3  Pintail  (Dqfilaacut^),^^  A9 .    Present4id  by  G.  F.  Hatbewa, 

Esq.,  R.K.,  F.Z.S. 
1  Mandarin  Duck  {^Iv  gaJeiiad€da\  J ,     Presented  by  G,  F^ 
Mathews,  Esq.,  R,N-,  FJ^,S. 

1  Common  Boa  (JBoa  constrktor),     Presenttd  by  the  Demeittm 

Museum. 
12.  2  Swinhoe's  Pheasants  (Evplocamvg  si^mhon\  ^  5 .    Piirchaetd* 

2  Japanese  Pheasants  {Phatftfantj*  irr^icolor],  2  5  .    Purclinii^d. 
2  Amherst  Pheasants  {TAauiuaiea  amhertiif^)^  2  J  .    Purcbas^. 
2  Brent  Geese  (Beniida  bn^nla).     Presented  by  Mrs.  Atkinson^ 

1  Pintail  {Dajila  acuta) ^  J .     Pr<f^enU?d  by  Mrs.  Atkinfon. 

2  Wigeon   (Mareca  pmetojie),   cf  ?^     Pix^sented  by  Mrs-  At- 

kinson. 
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May  12.  1  Common  Sheldrake  {Tadorna  vuljiajwer),  $*     Pre^entad  by 
Mrs.  Atkiueon. 
2  Golden  Twuch  {Tiitca  indgans^  var,)<     Presented  by  Mf8*  At- 

kinsoa. 
9  Golden  Cdrp  {Caraa^ius  atwatus).    Predented  bv  Mrs.  Atkin- 
son. 
1  European   Tree-Frog   (Jlula  tirborctt).     Presented   by   Miaa 
Wnght. 
18.  1  Crested  Porcupine  (IhjAtrix  crututn).     l>enosit^. 
14.  2  Indian  Desert-Foxea  {CanU  leucopus),     lioro  in  tbe  Mena- 
gerie. 
1  TiDetan  Croisoptilon  {  Cro^optilon  tihetanum)^  $  .     Purcbfts^d, 

From  S/.t^chuen,  China, 
1  Black-necked   Stilt   Pluver  (Uimantoput  nt^ncolHaj^     Pur- 

chaseci. 
1  Cayenne  Lapwinfjp  (  VttTteUu^  cat/en  ft  fiutiis),     Purcliaaed, 
1  Wild  Swine  (^STua  aCTt/a),  J,    "lleceived  in  Excbange,    From 
Persia. 
16.  8  Europenn  Trct>Frogs  {Mt/la  arh&rea).     Preaented  bv  Clifford 
D.  Fothurgili,  !^. 
1  Striped  Hy^eua  {Ilt/fma  gfHnla\  J.     Front  KftracliL    Pre* 
sented  by  R  T.  FJiiich^  Ebc^.,  VM.Z.S. 
16.  2  Golden  A^outia  (Dasyprocta  ttjaU).     Presented  by  Tl.  Bar- 
ringei',  h^q. 

18.  1  Japanese  iJeer  (Crn*i^i»  sika\  S-     Born  in  the  Menagerie. 

1  Capybara  ( Ilf/drocfu^rws  cap^hara),  $  .     Purckaswd* 

19.  1  Japanese  Deer  ( Cervn^  Aika)^  $ ,     Born  in  ihe  Menaflferle* 

20.  1  Common  Kbea    (lifiea  amerimna),       I'reaeuted  by   R*   P- 

Houston »  Esq. 

2  Variegated  ShoKlrakes  (  Tadoma  imHegata)^^  j  ■     Purcbased. 
4  Crested  Be  reamers   {Chawm  chavuritA).      l*TiescQted   by   tbe 

l)uke  of  Newcastle. 
2  Larger  Tree-Ducks  {Dendrocij^na  mq;or).    Purchaaed. 

21.  1  Barbary  Apu  (Mttmctts  inuus},  J .     Presented  by  the  Key*  IL 

G.  W^atkius. 

1  Dog  (Cmiiii  fiimilif^m).  From  New  Guinea,  Pl-esented  by 
A.  Mcllwraith,  Esq.,  F.Z,S, 

1  Tree-Boa  (Coralfus  ht*rtidanuiC\.  From  Trinidnd,  Presented 
by  Messrs.  H.  R.  Mule  nod  FntJt  Urich, 

1  South- American  Rat  Suake  (Smloles  i^riabUifi).  From  Tri- 
nidad.    Pr»)aented  by  Me^rs.  H.  R.  Hole  and  Frit*  Urich. 

1  Carinated  Suake  {Jlerpft'jdryat  carmatm).     From  Trinidiid, 

Presented  by  MesHra.  R.  R,  Mule  and  Fritz  Uricli. 

2  Plica  UzardsCl ^rttn keodtm  plica),    I*V>m  I'rin i da d.   Preaen led 

by  Mus,^rs.  H.  R.  Mole  and  Fritz  Urich. 

1  African  Wild  Ass  {J^fpius  ita^niopm),  J .    Bom  in  the  Mena- 

gerie. 

2  Blue-beArded  Jays  ( Q/anocorax^  €^anop€>ffon\    Deposited. 
1  Brown  Chimango  (Milvago  chmattgo).     Deposited. 

1  Violaceous  Ni^ht-ikron  (Ni/etkoi*ax  moiaveus).     l>epo«ited. 

22.  1  Moorish  Tortoise  ( Testud^  maHritanim),     Presented  by  Mrs. 

Margaret  Clarke, 
1  Chinchilla  ( Chincltillfi  hmtf**rfT).    Bom  iu  the  Menagerie. 

23.  1  Black-eared  Marnuisot  {I/apnle  penitiikita).      Pr^iieoted  by 

Aberev  I..acej  Ewq. 
1  Diuca  Finch  {JHtwu  ^riiea).     From  Chili,     Presented  by 
Mrs.  U  bar  lea  G,  Sharpe* 
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May  23.  2  Gay's  Finches  {PhrygUus  gayi).    From  ChilL    Presented  by 
Jdrs.  Charles  G.  Sharpe. 
2  De  Filippi^s  Meadow-Starh'ngs    (StumeUa  defilippt).      Pre- 
sented by  Mrs.  Charles  G.  Sharpe. 

25.  1  Japanese  Deer  {Cervug  sika),  $.     Bom  in  the  Menagerie. 

26.  1  Water-Buck  Antelope  (Cobus  eUipsiprymmit),  $.     Presented 

by  G.  S.  Mackenzie,  Esq.,  F.Z.S.    From  Mombasa.    See 
P.Z.S.  1891,p.  326. 

1  Leopard  (Felts  par dus).    Presented  by  G.  S.  Mackenzie,  Es^., 

F.Z.S.    From  Kismayu,  E.  Africa. 

2  Vulturine Guinea-fowls  (Numida  vuUurina),    Presented  by  G. 

S.  Mackenzie,  Esq.,  F.Z.S.    From  Kisma3ru,  E.  Africa. 
2  Mitred   Guinea-fowls  (Numida  mitrata).     From   Mombasa. 
Presented  by  G.  S.  Mackenzie,  Esq.,  F.Z.S. 

28.  2  Ooypu  Rats  (Myopotamus  coypus).    Purchased. 

2  Andaman  Starlings  (Stumia  andamaneims).    Purchased. 
2  Red-billed  Hombills  ( Toccus  erythrorhynchus).    Purchased. 
2  Snow-Buntings  (Plectrophanes  nivalu).    Purchased. 
2  Red-headed  Buntings  (Mmheriza  Itdeola).    Purchased. 
2  African  Spoonbills  (Plntalea  alba).    Purchased. 
1  Pere^ne  Falcon  (Falco  pereyrinus).    Presented  by  Thos.  C, 
Smith,  Esq. 

1  Red  Deer  (Uenma  elaphtts),  cJ.    Bom  in  the  Menagerie. 

29.  1  Mountain  Ka-Ka  (Nestor  notabilis).    Presented  by  Herbert 

Furber,  Esq. 

30.  1  Ducorps's  Cockatoo  (Cacatuu  ducorpst).  Presented  by  Nicholas 

O^Reilly,  Esq. 
4  Califoroian  Quails  (CaUipepla  cali/omica),  1  c?>  3  J.     Pre- 
sented by  Nicholas  O'Reilly,  Esq. 

2  Grey  Squirrels  (^Sciurus  griseus).      Presented  by  Nicholas 

O'ReiUy,  Esq. 

1  Hudson's-Bay  Squirrel  (Sciums  hudsoniusX     Presented  by 

Nicholas  OReiliy,  Esq. 
SBlanford's    Rats   (Mus  blanfordi).      Presented  by  W.  L. 

Sclater,  Esq.,  F.Z.S.      From   the  Shevaroy  Ilills,  Madras 

Pres.    See  P.  Z.  S.  1891 .  p.  326. 
4  Ocellated  Terrapins  (Morenia  ocellata).    From  the  Hoogly, 

India.    Presented  by  W.  L.  Sclater,  Esq.,  F.Z.S. 

2  Virginian  Eagle  Owls  (Bubo  viryinianus).    Purchased.    From 

the  Straits  of  Magellan. 
81.  2  Ravens  (Corvus  corax).    Presented  by  Capt.  Ogilby. 

June  2.  1  Collared  Fruit-Bat  (Cyncnycteris  collaris).     Bom  in   the 
Menagerie. 
1  Diamond  Snake   (Morelia  spilotes).     Presented  by  Mr.  T. 
Hellberg. 

3.  2  Senegal  Piapecs  (PtUostomtts  senegalensis).    Purchased. 
1  Madeiran  Pigeon  (Columba  trocaz).    Deposited. 

4.  1  Macaque  Monkey  (Macacus  cynomolgus),  2  •     Presented  by 

Mr.  Walter  Eraser. 

4  North-African  Jackals  {Cants  anthtu).    Bora  in  the  Mena- 
gerie. 
6.  4  Macqueen's  Bustards  (Houhara  macqueem),  2  cJ,  2  $ .    Pre- 
sented by  B.  T.  Ffinch,  Esq.,  C.M.Z.S.    From  Mekran. 

1  Great  Black-headed  Gull  {Larus  ichihyaetus).  Presented  by 
B.  T.  Ffinch,  Esq.,  C.M.Z.S.  From  the  Persian  Gulf.  See 
P.Z.S.1891,p.464. 
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June  5.  3  Chaplain  Crows  (Corvus  capellanua).     Presented  by  B.  T, 
Ffinch,  Eaci.,  C.M.Z.S. 
1  Common  Viper  {Jlpera  berus).     Presented  by  W.  H.  B. 
Pain,  Esq. 

6.  1  Rhesus  Monkey  (Macacm  rhesus),  $ .     Presented  by  Col. 

Beresford. 

7.  2  Partridge  Bronze-wing  Pigeons  (Geophaps  scripta).    Hatched 

in  the  Ghirdens. 

8.  2  Iladiated  Tortoises  (Testudo  radiata).     From  Madagascar. 

Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

1  Angulated  Tortoise  (Chersina  anguUxta),    From  the  district 

of  Clanwilliam,  Cape  Colony.    Presented  by  the  Rev.  G. 
H.  R.  Fisk,  CJtf.Z.S. 

2  Robben  Island  Snakes  {Corondla  phocarum)    From  Robben 

Island.     Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
1  Hoary  Snake  {CoroneUa  cana).    From  Wvnberg,  Cape  Colony. 
Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

3  Purplish  Geckos  {Phyllodactylus  porphyreus).     From  Cape 

Colony.     Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

1  Smooth-bellied  Snake  (Homalosonia  tutrix).      From   Cape 

Colony.    Presented  bv  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

9.  1  Macaque  Monkey  (Macacus  cynomolgits),  c?  •    Presented  by 

James  B.  Leckie.  Esq. 

2  Elliot's  Pheasants  {Phasianus  elltoti),  2  $ .    Purchased. 
2  Rufous  Tinamous  (Rhynchottis  rufescens).    Purchased. 

20  Marbled  Newts  (Molge  marniorata).    Bred  in  the  Menagerie. 

10.  1  Ortolan  Bunting  (Emberiza  hortulana),  $ .     Purchased. 

11.  6  Squirrel-like  Phalangers  {Belidetis  sciureus),  3  cf ,  2  $ .    Depo- 

sited. 
1  Green  Lizard  {Lacerta  viridis).    Presented  by  Mrs.  Hill. 

12.  1  White-fronted  Amazon  {Chrysotis  leucocephala).    Presented 

by  Mrs.  Lacabra. 

13.  1  Angolan  Vulture  (Gypohiercut  anyolensts).    Purchased. 

12  Gfallot's  Lizards  {Laceita  yailoti).     Presented   by  E.  G. 

Meade- Waldo,  Esq.,  F.Z.S.    From  Tenerifle. 
8  Greenish  Sand-Skinks  ( Chalcides  viridanus).    From  Tenerifle. 

Presented  by  E.  G.  Meade- Waldo,  Esq.,  F.Z.S. 
1  Delalande's  Geckos  (Tarentola  delalandii).    From  Tenerifle. 

Presented  by  E.  G.  Meade-Waldo,  Esq.,  F.Z.S. 

4  Scorpions  (Scorpio,  sp.  inc.).     From  Tenerifle.    Presented  by 

E.  G.  Meade-Waldo,  Esq.,  F.Z.S. 
1  Short-nosed  Bandicoot  {Perameles  obestda),  $.     Purchased. 
1  Grand  Eclectus  {Eclectus  roratus).    Deposited. 
3  Homed  Lizards  (Phrynosoma  cornutum).    Presented  by  James 

E.  Talmage,  Esq. 
16.  3  Stoats  {Mustela  erminea).    Presented  by  J.  S.  B.  Borough, 


1  Burrhel  Wild  Sheep  (Ovis  burrhel),  c?»    Bom  in  the  Mena- 
gerie. 

1  Tawny  Eagle  {Aquila  navioides).    From  Afidca.    Presented 

by  K.  G.  Hay,  Esq. 

2  Chmese  Geese  (Anser  cygnoides),  rf  2 .     Presented  by  Capt. 

J.  W.  Creaghe. 
2  Impeyan  Pheasants  (Lophophorus  impeyanus).    Bred  in  the 
Menagerie. 
16.  1  Bennett^s  Wallaby  (Halmatttrus  bennetti),  (S .     Bom  in  the 
Menagerie. 


668 


APPENDIX. 


June*16.  2  Abyssinian  Guinea-fowl  (Nutnida  ptilorhyncha).    Deposited. 

17.  1  Ocelot  (Felis  pardalis),  ^ .    Presented  by  Sir  Ilenry  Blake, 

K.C.M.G. 
1  Red- tailed  Buzzard  IButeo  borealis).    Presented  by  Sir  Henry 
Blake,  K.C.M.G. 

1  Laughing  Gull  (Larus  atricilla).     From  the  West  Indies. 

Presented  by  Sir  Henry  Blake,  K.C.M.G. 

2  Heloderms  (Heloderma  stupectum).    Deposited. 

18.  1  Goat  (Capra,  sp.  inc.),  $.    Presented  by  C.  V.  Creagb,  Esq. 
1  Vinaceous  Amazon  ( Chrysotis  vinacea).    Purchased. 

1  Blue-fronted  Amazon  {Chrysotis  lettcocephala).  Presented  by 
Mrs.  A.  G.  Nussey. 

19.  1  Grey-breasted  Parrakeet  (^o/&orAy7icAt<«  9nom?cAt£«).  Presented 

by  Mr.  J.  R.  George. 

1  Chinese  Goose  (Anser  cygnotdes).  Presented  by  J.  Wight- 
man,  Esq. 

1  Blossom-headed  Parrakeet  {Pcdaorms  cyanocephalus).  Depo- 
sited. 

1  Meyer's  Parrot  (Pwocephalus  meyert).    Deposited. 

20.  8  Tilietan  Crossoptilons   {Crossoptfhn  tihetanum),  ^6$  1  ?• 

From    Western    China.     Purchased.     See  P.  Z.  S.  1891, 
p.  464. 
1   Temminck's    Tragopan    (Ceriomis   temminckt),   c?»      From 
Western  China.     Purchased. 

1  Collar-less  Pheasant  {Phasianus  decollatus).    From  Western 

China.     Purchased. 
4  Common  Quails  {Ooiumix  communis)^  3  <J,  1  $ .     Presented 
by  J.  C.  Gie,  Esq. 

2  Mule  Deer  (Cariacus  macrotus),  c?  $•    Bom  in  the  Mena- 

gerie. 

22.  1  American  Red  Fox  {Cants  fidvus).    Presented  by  Mr.  W. 

Reading. 
1  Derbian  Wallaby  {tTalmaturus  derinanus),  c?»    Bo™  ^  the 
Menagerie. 

3  Common  Night-Herons   (Nycticorctx  griseus).    Bom  in  the 

Menagerie. 

23.  1  Sinaitic  Ibex  (Capra  sinaitka),  $.    Presented  by  Sir  James 

Anderson.      From  the  Erba  Mountains,  120  miles  N.  of 
Suakim.     See  P.  Z.  S.  1891,  p.  4(^. 

1  Rhesus  Monkey  (Macacus  rhesus),  $.       Presented  by  Mr. 

Albert  Job. 

24.  1  Two-spotted  Paradoxure  (Nandtnta  binotata).    Presented  by 

E.  G.  Parkinson,  Esq. 

2  White-headed  Sea-Eagles  {Haliaeius  leitcocephalus).   Received 

in  Exchange. 

25.  2  Gaimard*s   Rat-Kangaroos  (ffypsiprymnus  gaimardi),  2  J. 

Presented  bv  Walter  Howker,  Esq. 

1  Burcheirs  Zeora  (Equus  burchelli)^  (S .    Bom  in  the  Menagerie. 

26.  1  Cuckoo  (Ciiculus  canorus).     Presented  by  V.  S.  Marks,  Esq. 

2  Red-billed  Tree-Ducks  {JUendrocygna  autumnalis).    Presented 

by  —  Keswick,  t^q. 
1  Common  Viper  ( Vipera  berus).     Presented  by  Mr.  J.  Sar- 
geant. 

27.  1  White-faced  Tree-Duck  (Dendrocygna  viduata).    Presented 

by  Capt.  C.  A.  Findlay,  R.N.R.,  ss.  *Ruapehu.' 
30.  1  Duyker-Bok  (Cephaiophus  mergefis),  cf.      Presented  by  A. 
Barsdorf|  Esq. 
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July    1.  1  Orange-clieeked  Waxbill  (Estrelda  melpoda).    Presented  by 

Mrs.  Harris. 
1  Zebra  Waxbill    (Estrelda  aubjiava).       Presented  by  Mrs, 

Harris. 
1  Nutmeij  Fincb  {Munia  punctulariay  var.).      Presented  by 

Mrs.  Harris. 
1  Common  Viper  {Vipera  berus).      Presented  by  W.  H.  B. 

Pain,  Esq. 

2.  5  West-Indian  Agoutis  {Dasyprocta  cristata).     Presented  by 

the  Board  of  Guardians  of  the  Institute  of  Jamaica. 
1  Spotted  Cavy  (Cceloffenys  paca).    Presented  by  R.  Kirk,  Esq. 

3.  1  Chimpanzee  (Anthropopttltectta  troglodytes)^  ^.     Presented 

by  Major  Al.  McDonnell  Moore. 

1  Chattering  Lory  {Lorius  garrulus).    Presented  by  Miss  Alice 

Dundas. 

2  Slow   Loris  {Nycticehus    Uxrdigradus).       Presented  by  R. 

Dickson,  Esq. 
1  Javan  Fish-Owl  (Ketupajavanensis),    Presented  by  R.  Dick- 
son, Esq. 

4  Grey  Parrots  (Psittacus  erithacus).    Deposited. 

1  Thar  {Copra  jemlaicd),  (^.    Bom  in  the  Menagerie. 

4.  2  Turtle-Do ves  {Turtur  communis).     Presented  by  E.  W.  H. 

Blagg,  Esq. 

1  Huanaco  (Zama   huanacos),  (^,     Presented  by  Messrs.  J. 

Fallows  and  J.  D.  Wallace.  From  the  Province  of  Rioja, 
Argentine  Republic. 

6.  2  Senegal  Touracous  (Corythaiv  pensa).  Presented  by  Sir 
Brandforth  Griffith,  Bart. 

8.  2  Mule  Deer  (Cariacus  macrotts),  2  cf .  Bom  in  the  Mena- 
gerie. 

2  I^ck-Thrushes  {Monticola  saxalUis).    Presented  by  the  Rev. 

Hubert  D.  Astlev. 

3  Summer  Ducks  {JEx  sponsa).    Bred  in  the  Menasrerie. 

5  Chilian  Pintail  {Dafila  spimcauda).  Bred  in  the  Menagerie. 
7  Mandarin  Ducks  (.^fcr  yalertculata).  Bred  in  the  Menagerie. 
2  Australian  Wild  Ducks  {Anas  superciliosa).      Bred  in  the 

Menafferie. 


1  Spotted-billed  Duck  {Anas  pascilorhyncha).      Bred  in  the 
Menagerie. 
9.  1  Macaque  Monkey  {Macacus  cynomolgtts).     Presented  by  R. 

Armstrong,  Esq. 
10.  2  Larger  HiU-Mynahs  (Gracula  intermedia^    Deposited. 

1  Half-collared  Owl  {Scops  semitorques).    Presented  by  J.  de  la 
Touche,  Esq. 

13.  1  Burrhel  Wild  Sheep  {Ovis  burrhel)^  cJ.    Bom  in  the  Mena- 

gerie. 

14.  1  Japanese  Deer  (Cervus  sika),  $ .    Bora  in  the  Menagerie. 
16.  2  Ruddv'-headed  Geese  {Bernicla  rubidiceps)y   ^ .     Presented 

by  F.  E.  Blaauw,  Esq.,  C.M.Z.S. 

16.  2  Night-Herons  {Nyeticorax  griseus).    Bred  in  the  Menagerie, 

1  Smooth  Snake  {Corondla  Icevis).     Presented  by  W.  H.  B. 

Pain,  Esq. 

17.  2  Great  Eagle-Owls  {Bvho  maximusX.    Deposited. 

18.  6  Eyed  Lizards  {Lacerta  ocdlata),     Pimxhased. 

2  Four-lined  Snakes  {Coluber  quad rilineatus  leopardinus).    Pur- 

chased. 
1  Back-marked  Snake  {Rhinechis  scalaris).    Purchased. 
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Julj  19.  1  Bennett's  Wallaby  (Halmaturus  bennetU),  $.    Born  in  Uie 
Menagerie. 

20.  1  Silver-backed  Fox  {Cania  chama),  c^.     Presented  bj  Max 

Michaelis,  Esq. 
2  PennsvlTanian  Buzzards  (Buteo  penn$ylvanicu8).    Presented 
by  the  Hon.  Sir  W.  Francis  Hely-Hutchison,  KCJ£G. 
from  Grenada,  W.  I. 

21.  1  Ring-tailed  Coati  (Nasua  rufd).    Presented  by  J.  Smalman 

Smith,  Esq. 
1  Azara's  Agouti  {Dcuyprocia  azarai).    Purchased. 

22.  2  Rough  Foxes  ( Cams  rudts).     From  British  Guiana.     Pre- 

sented by  G.  H.  Hawtayne,  Esq.,  C.M.Z.S. 
1  Rough  Fox  ( Canis  nidia).    From  British  Guiana.     Presented 

by  Capt  Arnot. 
1  Tigrine  Cat  {Fetis  tigrina).    Deposited. 

1  Golden  Agouti  (Dtuyprocia  ayutt).    From  British  Guiuia. 

Presented  by  Capt.  Arnot. 

2  Spotted  Cavies  {Cctlogenys  paca)^     From  British  Guiana. 

Presented  by  Capt.  Arnot, 
1  Crab-eating  Opossum  (Didelphys  cancrivord).    Deposited. 
1  Blue-and- Yellow  Macaw  {Ara  ararauna).    Deposited. 

1  Red-and- Yellow  Macaw  (Ara  chloroptera).    Deposited. 

2  Orange-winged  Amazons  {Chrysotis  amazonica).    Deposited. 
1  Yellow-fronted  Amazon  {Chrysotis  ochrocephala).    Deposited. 
1  Hawk-headed  Parrot  (Deroftyus  accipUrinus),    Deported. 

1  Common  Trumpeter  (Plsophta  crepitans).    Deposited. 

2  West^lndiau  Kails  {Ar amides  cayennensis).      From  British 

Guiana.    Presented  by  Capt.  Arnot. 

1  Martinique  Gallinule  (lonomis  martinicus).    Deposited. 
28.  1  White-bpped  Peccary  (Dicotyles  labiatus).    Deposited. 

2  Common  Goats  (  Capra  hircus).    Deposited. 

3  Crested  Curassows  (Crax  alector).     From  British   Guiana. 

Presented  by  Capt.  Arnot 
24.  1  Bam-Owl  (Strix flammed).      Presented  by   E.  Hart,  Esq., 
F.Z.S. 
1  White-fronted  Capuchin  (Cebus  aUnfrons),    Presented  by  the 
Earl  of  Carnarvon. 

26.  1  Macaque    Monkey  {Macacus   cynomolgus).      Presented    by 

Mr.  G.  Stevenson  Macfarlane. 

27.  1  Laughing  Kingfisher  (Dacelo  gigantea).    Deposited. 

28.  2  Nilotic  Crocodiles  {Crocodilm  vulgaris),     l^resented  by  Dr. 

Lester. 

1  Pleurodele  Newt  {Moige  tcalti).     Presented  by  Miss  C.  C. 

Hopley. 

29.  1  Banded  Ichneumon  (Herpestes  fasciatus).    Presented  by  Dr. 

Arthur  Williams.  • 

30.  2  King  Parrakeets  {A^n^osmictus  scaptilatus).    Purchased. 

2  Black  Storks  (  Ciconia  nigra).    Pm*chased. 

1  Black   Stork  (Ciconia  nigra).     Presented  by  Lord  Lilfbrd, 
F.Z.S. 

Aug.  1.  1  Cuckoo  (Cuculus  canorus).    Presented  by  Master  R  SmalL 
3.  2  Slowworms  (Anguis  fragiUs),    Presented  by  Messrs.  F.  East 
and  E.  Johnson. 
1  Lesser  Sulphm-crested  Cockatoo  (Cacatua  sulphurea).    Pre- 
sented by  Miss  Partridge. 
6.  1  Grey  Parrot  (Psittacus  erithacus).    Deposited. 
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Aug.  5.  2  Gr^  Ichneumons  (Herperia  griseus).    Presented  by  H.  £• 

Lindsay,  Esq. 
2  Golden  Faradoxures  (Paradoxurua  zeylanicua).    Presented  by 

H.  E.  Lindsay,  Esq. 
1  Indian  Cobra  {Naia  tripudians).    Presented  by  H.  E.  Lindsay 

Esq. 

1  Afile  Wallaby  (Halmatunu  agUis),    Presented  by  G.  Skelton 

btreeter,  Esq. 

6.  2  Barbary  Turtle-Doves  {Twiur  ruorius).    Presented  by  Miss 

Dolly  Bason. 
8  Grey  Parrots  (Psittacus  ertthaeus).    Deposited. 

2  Harnessed  Antelopes  ( Tragdaphus  acriptus),  (S  $ .    Presented 

by  R.  B.  Llewelyn,  Esq.,  C.M.G. 

7.  1  Egyptian  Gazelle  (Oazella  dorcaa)^  $ ,    Presented  by  Capt 

S.  C.  Saunders.    From  Tunis. 

1  King-tailed  Goati  (Nasua  ru/d).    Presented  by  Edward  J. 

Brown,  Em. 

2  Herring-Gulls    (Lams    argentaius).     Presented   by    T.  A. 

Cotton,  Esq. 

8.  2  White-bellied  Sea-Eagles  (ffaliaetus  kucogaster).    Presented 

by  Hugh  Nevill,  Esq.,  F.Z.S. 
10.  1  Common  Otter  {Lutra  vulgaris),  ?.     Presented  by  D.  E. 
Cardinall,  Esq. 

1  Marbled  Polecat  {IhUoriua  aarmattcus).    Presented  by  Col.  C. 
Shepherd.    From  Quetta,  Beluchistan. 

1  Golden  Eagle  {Aquila  chrgsaetua).    From  the  Atlas.    Pre- 
sented by  Capt.  Taylor. 
IL  1  Vulpine  Squirrel  {Sciurtss  vulpimu).     Presented   by  Miss 
Pickford. 

7  Lemmings  (Mgodes  lemmus).    From  Norway.    Presented  by 
T.  T.  Somerville,  E8(]^. 


2  Sparrow-Hawks  {Accipiter  nisus).    Presented  by  Digby  S. 

W.  Nicholl,  Esq.,  F.Z.S. 

3  Japanese  Green  Finches  (Frmgilia  kawarahibt).    Presented 


by  F.  E.  Blaauw,  Esq.,  C.M.Z.S. 

12.  1  Brown  Capuchin  {Cebua  fatueUtu),  $.     Presented  by  Miss 

Phyllis  Duncan. 
1  Yak  (Poephagua  grunniena),  $ .    Bom  in  the  Menagerie. 

13.  10  Andalucian  Short^toed  Larks  (CalandreUa  batica).     De- 

posited. 
1  (Jommon  Chameleon  { Chameleon  vulgaris).     Presented  by 
Capt.  Wood. 

1  Dwarf  Chameleon  ( Chanusleon  pumilia).    Presented  by  Capt. 

Wood. 

2  Common  Chameleons  (Chamaleon  vulgaria).     Presented  by 

E.  Palmer,  Esq. 

14.  2  Undulated  Grass-Parrakeets  (3felopaUtacus  undtdatus).     Re- 

ceived in  Exchange. 
1  West-Indian  Agouti  (Dasgprocta  cristata).    From  Trinidad. 
Presented  by  R.  J.  L.  Guppy,  Esq.,  C.M.Z.S. 

1  Golden  Agouti  (Dasuftrocta  aguti).     From  Trinidad.     Pre- 

sented by  R.  J.  L.  Guppjr,  Esq.,  C.M.Z.S. 

2  Violet  Tanagers   {Eupnonia  violacea),  J  $ .     Presented  by 

R.  J.  L.  Guppy,  Esq.,  C.M.Z.S. 
1  Red-bellied  Squirrel    (Sciurtts  variegatus).      Presented    by 

R.  J.  L.  Guppy,  Esq.,  C.M.Z.S. 
1  Egyptian  Ichneumon  {Herpestes  ichneumon).    Deposited. 
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Aug.  15.  1  Ghrey  Parrot  (Pisitiacus  en/thactui),    Preseiited  by  Mrs.  Hale. 
17.  4  Leopard  Tortoises  {Testudo  pardaiis).    From  the  Cape.    Pre- 
sented by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
3  Angulated  Tortoises  {Chersina  anffulata).    From  the  Cape. 

Presented  by  the  Rev.  G.  H.  R.  Fisk,  O.M.Z.S. 
1  Galeated  Pentonyx  (Pelomedusa  galeatd).     From  the  Cape. 

Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
1  Hoary  Snake  (Coranella  cana).    From  the  Cape.    Presented 
by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

1  Rohben-Island  Snake  (Coronella  phocarum).    From  the  Cape. 

Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

2  Water- Vipers  ( Cenchris  piscivora).    Deposited. 

10.  6  White-eared  Conures  (Conurus  leitcotis).    Presented  by  Mrs. 
Arthur  Smithers. 

20.  1  Common  Fox  (Conw  vulpea).     Presented  by  Capt.  H.  S. 

Tunnard. 

21.  IGold  Pheaf^ant  {Thaumalea  picta),  $.      Presented  by  R. 

Hudson,  Esq. 
2  Alligators  (Alligator  tnusimppiensU).    Presented  by  Charles 

Downs,  Esq. 
1  Pig-tailed  Monkey  {3£acacus  nemestrinus)^  cJ.    Deposited. 

22.  1  Grey  Lemur  {Hapalemur  griseus).    Purchased. 

24.  1  Macaque  Monkey  (Macacus  cynamolgus),  $ .    Presented  by 

Mr.  H.  Wother. 

1  Pinche  Monkey  {Midas  asdipus),  cJ.  Presented  by  Mr.  H. 
Wother. 

1  Greater  Sulphur-crested  Cockatoo  (Cacatua  gcd^rita).  Depo- 
sited. 

25.  1  Smooth  Snake  {Coronella  lavis).    Presented  by  F.  C.  Adams, 

Esq. 
1  Roseate    Cockatoo   (Cacatua    roseicapiUa),      Presented    by 
Mrs.  Amy  Jones,  F.Z.S. 

27.  1  Punctured' Salamander  (Amblystoma  pwnctatum).    Presented 

by  J.  H.  Thomson,  Esq.,  Ph.D. 

28.  1  Thick-necked  Tree-Boa  (Bpicrates  cenchris).    From  Trinidad. 

Presented  by  Messrs.  R.  R.  Mole  and  F.  W.  Urich. 
1  Marbled  Polychrus  (Polychms  marmoratm).    From  Trinidad. 
Presented  by  Messrs.  R.  R.  Mole  and  F.  W.  Urich. 

29.  1  Slender-billed  Cockatoo  (Xrcm^^ts  ^^nuu'Off^rM).    Presented  by 

Miss  Caplen. 

30.  1  Black-faced  Kangtiroo  (Macropus  mefanftps)^  ^ .     Deposited, 
1  Grey  Parrot  (Psittacus  erithacu»).     l)epo^it<^d. 

31.  1  Australian  Thicknee  {(Edicnemm  gr^llanm),     Pre*eTit*?d  bv 

Sir  Ferdinand  von  Mueller,  K.C.M.G.,  F.K.S.,  C.M.Z.S. 

Sept.   3.  2  Many-zoned  Hawks   {Melierax  polr/zifnns).     Preftent<^    by 
Capt.  Thomas  Hay. 
1  Dorsal  Hyrax  {Hi/rax  dorsalis).     From  Bierri^  Leone.     Pre- 
sented by  C.  B.  Mitford,  Esq.     Soe  R  Z,  8.  1801,  p.  465. 
1  Ring-necked  Parrakeet  {PaUeomk  tisrquatuA),     Prvsented  by 
Mrs.  Bowen. 
4.  1  Manx  Shearwater  {Puffinus  anglorum).     l^sented  by  Maater 
Riviere. 
1  Common  Polecat  {Mustela  putorius).     Presented  bj  F,  D.  I^ea 
Smith,  Esq. 
7.  1  Fallow  Deer  {Damn  vulgaris) ^  tS .     Presented  by  J.  Jobmton, 
Esq. 
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Sept  7.  1  Common  Cormorant  (Phalacrocorax  car  bo).    Purchased. 

6.  1  Persian  Gazelle   (Qazella  sttb^tUturoaa),  $.     Presented   by 
Baron  Ferdinand  de  Rothschild. 
2  Yellow-browed  Buntings  (Emberiza  chtysophrys).    Purchased. 
2  Red-backed  Buntings  (Emberiza  rutila).    Purchased. 

1  Bonaparte's  Bunting  (Emberiza  ciopsis).    Purchased. 

2  Japanese   Greenfinches   {Fringilla  kawarahibi,  var.).     Pur- 

chased. 
11.  2  Pinche  Monkeys  {Mtdas  csdipus),  S  ?  •    Presented  by  Mr.  A, 
Aitken. 
1   Yellow-footed    Rock-Kangaroo    {Petrogale  xafUhopw)^  $. 
Bom  in  the  Menagerie. 

15.  1  Macaque  Monkey  (Macactu  cynomolgtu)^  $ .    Presented  by 

G.  H.  Sasse,  Esq. 
1  Otter  (Lutra  vuJgarui),    Received  in  Exchange. 
8  Indian  Pythons  (Python  molitrus).    Deposited. 
1  Rhomb-marked  Snake  (Psamnntphylax  rhombeatus).     From 

South  Africa.    Presented  by  Messrs.  Herbert  M.  and  Claude 

Beddington. 
4  Crossed  Snakes  (PBammopMs  cructfer\    From  South  Africa. 

Presented  by  Messrs.  Herbert  M.  ana  Claude  Beddington. 

1  Hygian  Snake  (Elaps  hygia).     From  South  Africa.    Pre- 

sented by  Messrs.  Herbert  M.  and  Claude  Beddington. 

2  Rou^h-keeled    Snakes  (DasypeltU  scabra).      From    South 

Africa.    Presented  by  Messrs.  Herbert  M.  and  Claude  Bed- 
dington. 

16.  1  Macaque  Monkey  (MacacuB  cynomolgus)^  S .    Purchased. 

1  Pardine  Genet  (Genetta pardina).    Purchased. 

2  White-tailed  Sea-Eagles  (Haliaetus  aUncillaj  jr.).     Depo- 

sited. 
1  Vinaceous  Turtle-Dove  (Turtur  vinaceus).     Bred    in    the 
Menagerie. 

17.  1  Mozambique  Monkey  (Cercopithecus  m/oviridis).    Presented 

by  Keith  Anstruther,  Esq.    From  Kilimanjaro^  E.  Africa. 

See  P.  Z.  S.  1891,  p.  406. 
1  Gamett*s  Galago  (Galayo  gametti).     Presented  by  Keith 

Anstruther,  Esq.    From  Kilimanjaro,  E.  Africa. 
1  Blotched  Genet  ( Genet ta  iign'tia).    Presented  by  Keith  An- 

struther,  Esq.    From  Taveta,  E.  Africa. 

1  Somali  Ostrich  (Stndhio  camelvs  molybdophanes),   $ .     Pre- 

sented by  Keith  Anstruther,  Esq.    From  Taveta,  E.  Africa. 
See  P.  Z.  S.  1891,  p.  466. 

2  Sykes's  Monkeys  ( Cercopithectis  otbigtdariB),  (S  $ .    Presented 

by  Fredk.  Pairdage,  P^sq. 
1  Macaque  Monkey  (Macacus  cynomoigus),  cJ.    Presented  by 

Mrs.  Gregory. 
1  Coypu   (Myopotamua  coypus),  $.      Presented  by   Spencer 

A,  Curtis,  Esq. 
1  Golden  Eagle  (Aquila  chrysaettU),     Presented  by  Hubert 

Bray,  Esq. 

18.  1  Levaillant  8  Cynic tis  (Cynictis  levatllanti).    Purchased. 

1  Occipital  Elaps  (Elaps  occipitalis).    Presented  by  Mr.  E.  H. 
Meek. 

1  Smooth  Snake  (Coronella  lavis).     Presented  by  A.  W.  S. 

Fisher,  Esq. 

2  Common  Snakes  (Tropidonotus  natrix).    Presented  by  A.  W. 

S.  Fisher,  Esq. 

45* 
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Sept  19.  2  Madeiran  Pigeons  (Columha  troeaz).    Deposited. 

1  Namaqua  Sand-Grouse  {Pterodes  namaqua).    Presented  by 
Max  Michaelis,  Esq. 

21.  2  Rough-faced  Shags  (PhaUtcrocorax  cearunctdatm).    Presented 

by  the  Earl  of  Onslow,  G.C.M.G.    See  P.  Z.  S.  1891,  p.  465. 

22,  1  Vervet  Monkey  {Cercopithecut  lalandii)^  $.     Presented  by 

Capt.  R.  C.  Stevenson. 
1  White-fronted  Lemur  ( Lemur  aUnfrorui),  $ .     Presented  by 


Cant  R,  C.  Stevenson. 
BlacKcnps  {& 
Esq.,  F.Z.S 


apt 
2  BlacKcnps  (S^loia  atricapiUa),  cJ  ^  •    Presented  by  J,  Young, 


2  Lesser  White-throats  (J^lvia  curruca).      Presented    by  J. 
Young,  Esq.,  F.Z.S. 

2  Goldfinches  {^Cardudia  degam).     Presented  bv   J.   Young, 

Esq.,  F.Z.S. 
1  Marsh-Tit  (Parus  palustris).    Presented  by  J.  Young,  Esq., 

F.Z.S. 
23.  1  Solitary  Thrush  (Monticola  cyamu).    Deposited. 
24  2  Thirteen-striped  Sousliks  {SpermopMm  xmMneatui),  S  ?  • 

From  North  America.     Purchased. 

3  Common  Vipers  (  Vipera  herus).    Presented  by  Messrs.  A.  F, 

R.  and  F.  E.  R.  Wollaston. 
1  Sharpe's  Wood-Owl  (Symium  nuchale).    Purchased. 


1  Ruddv-headed  Goose  {Bemida  ruhidiceps),  (^.    Received  in 

Exchange. 
1  Testaceous  Snake  (Ptyaa  testacea).    Purchased. 
26.  1  Golden  Agouti   {Daxyprocta  agutt).     Presented  by  Frank 

Fisher,  ^q.     From  Surinam. 
1  Garden's  Night -Heron  {Nycticorax  y  ardent).    Presented  by 

Frank  Fisher,  Esq.     From  Surinam. 
1  Agami  Heron  (Ardea  agami).     Presented  by  Frank  Rsher, 

Esq.    From  Surinam.     See  P.  Z.  S.  1891,  p.  465. 
1  Common  Paradoxure   {Paradoxurus  typus).    Presented  by 

Miss  Bason. 

1  Sambur  Deer  (Cervtts  aristotelis).    Bom  in  the  Menagerie. 
'26,  1  Macaque  Monkev  (Macacus  cynomolytie),  $ .     Deposited. 

28.  1  Indian  Civet  (  Vioerricula  mcUuccensis),     Presented  by  Hubert 
Courtney  Hodson,  Esq. 

2  Grey-breasted  Parrakeets  (^o/&or^ync^ti«  monachus).    Pre- 

sented bv  J.  C.  Wallace,  Escj. 
2  Nightingales  (Daulias  luscima).      Presented  by  J.    Young, 

Esq.,  F.Z.S. 
2  Common  Whitethroats   (Sylvia  cinerea).     Presented  by  J. 

Young,  Esq.,  F2.S. 

1  Blackcap  {Sylvia  atricapilla),  J.     Presented  by  J.  Young, 

Esq.,  F .Z,S. 
80.  2  Quebec  Marmots  (Arctomys  monax).    Purchased. 

2  Chilian  Sea-Eaeles  {Geranoaetue  melanoleuais).     From  Chill 

Presented  by  H.  Berkeley  James,  Esq.,  F.Z.S. 

Oct     1.  4  Yellow  Wagtails   {MotadUu  rait).      Presented  by  Mr.  W. 
Swaysland. 
15  Striped  Snakes  (Tropidonotus  eirtalis).     Presented  by  John 
Gray,  Esq. 
2.  1  Common  Cormorant  ( Phalacroeorax  carlo).     Presented  by 
F.  T.  Barry,  Esq.,  M.P. 
2  Scaly  Doves  (Scardafdla  squamosa).    Purchased. 
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Oct    2.  2  Grey  Ground-Doves  {IWistera  cinerea).    Purchased. 

1  Red  undeivwinged  Dove  {Leptoptera  rufojcilla).    Purchased. 
3.  1  Macaque  Monkey  {Macacus  cynamofyus),  $ .     Presented  by 

Mrs.  G  Wynne. 

2  Hudson's-lBay  Squirrels  (Sciurus  htcdwnitis).    Purchased. 

5.  1  Macaque  Monkey  {Macacus  cynomolffus),  ^.     Presented  by 

J.  I3arrett  Lennaxtly  Esq. 
1  Rhesus  Monkey  (Macacus  rhesus),  $ .     Presented  by  Miss 
Corrie  Chishoun. 

6.  1  Molucca  Deer  (Cervus  moluccensis).    Bom  in  the  Menagerie. 

8.  1  Gannet  (Sula  hassana).    Presented  by  Dr.  Davis. 

1  Common   Chameleon  (Chamaleon  vulgaris).     Presented  by 

F.  Manners,  Esq. 

9.  11  Gold  Pheasants  (Thaumakapkia),  S.    Presented  by  Edwin 

J.  Poyser,  Esq. 

2  Amherst  Pheasants  (Thaumalea  amherstia),  cT*    Presented 

by  Edwin  J.  Poyser,  Esq. 
2  Silver  Pheasants  (Euplocamus  nycthemerus)^  (S  $ .    Presented 
by  Edwin  J.  Poyser,  Esq. 

1  Common  Pheasant  {Phasianus  colchicus),  ^ ,    Presented  by 

Edwin  J.  Poyser,  Esq. 
4  Ruddy  Sheldrakes  (Tadorna  casarca).    Presented  by  Edwin 
J.  Poyser,  Esq. 
10.  1  Macaque  Monkey  (Macacus  cynamolgus),  (S .     Deposited. 

2  Common  Marmosets  (Hapak  jacchus).     Presented  by  Mrs. 

Fredk.  Betts. 
2  Bernicle    Geese   (Berruda   leucopsis).     Presented    by  Cecil 

Smith,  Esq. 
2  Brent  Geese  (Bemicla  brenta).    Presented  by  Cecil  Smith, 

Esq. 
12.  1  Silver  Pheasant  (Euplocamus  nycthemerus),  ^ .    Presented  by 

J.  Ilitchman,  Esq.,  M.D. 
1  Smooth  Snake  (Corondla  kevis).    Presented  by  F*  C.  Adams, 

Esq. 

15.  1  Common  Marmoset  (Hapale  jacchus).     Presented  by  Misa 

Trelawney. 
10  Smooth  Snakes  (CoroneUa  kevis).    Bom  in  the  Menaoerie. 
14.  1  Macaque  Monkey  (Macacus  cyntmwlgus).    Presented  by  Mrs. 
Cotton. 

16.  1  Gannet  (Svia  hassana).    Presented  by  R.  Philpot,  Esq. 

17.  1  Bonnet  Monkey   (Macacus  simcus\  <J .      Presented  py  W. 

Harrow,  Esq. 
19.  1  Lion  Marmoset  (Midas  rosalia),  (^ .    Received  in  Exchange. 

21.  1  White-fronted  Lemur  (Lemur  albifrans),  (^,    Presented  by 

J.  M.  NicoU,  Esq. 
1  Macaque  Monkey  {Macacus  cynomolyus),  $.    Deposited. 
1  BufFon's  Skua  (Stercorarius  parasiticus).     Presented  by  E. 

Hart,  Esq.,  F.Z.S.     See  P.  Z.  S.  1891,  p.  486. 
I  Cuckoo  (diculus  catiorus).    Presented  by  H.  Lindsay,  Esq. 

22.  1  Australian  Cassowary  (Casuarius  australis).     Deposited. 

23.  1  Burbot  (Lota  vulgaris).    Presented  by  T.  F.  Burrows,  Esq. 

24.  1  Ring-tailed  Coati  (Nasua  rufa).    Presented  by  A.  D,  Watson, 

£4,  RN. 

1  Common  Cuckoo  (Cucuius  canorus).    Presented  by  Miss  Ord. 

1  Land-Crab  (Geocarcinus  ruricola).  Presented  bv  D.  Wilson- 
Barker,  Esq.,  F.Z.S.  From  the  Island  of  It'emando  de 
Noronha.    See  P.  Z.  S.  1891,  p.  486. 
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Oct.  26.  1  Molucca  Deer  {Oervus  mohiccenBis),  ^,    Bora  in  the  Mena- 
gerie. 

1  CJorn-Crake  (Oer  praUnsis).     Presented  by  E.  Hart,  Esq., 

F.z.a 

2  Water-Vipera  (  Cenchris  piscivarus).    Presented  by  the  Natural 

History  Society  of  Toronto.    From  Florida. 
1  Water-Rattlesnake  (Crotaltts  adamanteus).    Presented  by  the 
Natural  History  Society  of  Toronto.    From  Florida. 

27.  1  Yak    {Poephagm  grunnieru),  ^.      Presented  by  M.   E.  C. 

Ingram,  Esq. 

1  Rhesus  Monkey  (Jtfacoctw  rheaud),  $ .    Presented  by  the  Rev. 

Sidney  Vatcher. 

2  Macaque  Monkeys  (Mococils  cgnomolgtu),  S  ?  •    Presented  by 

the  Rev.  Sidney  Vatcher. 

1  Bonnet-Monkev   {Macacus  sintcua),  $.      Presented  by  the 

Rev.  Sidney  Vatcher. 

2  Roseate  Cockatoo  (Cacatua  roseicapiUa),    Presented  by  the 

Rev.  Sidney  Vatcher. 

1  Greater  Sulphur- crested  Cockatoo  (Cacatua  galerita).    Pre- 

sented by  the  Rev.  Sidney  Vatcher. 

2  Cockateels  {Calopsitia  novce-hoUandia).     Presented  by  the 

Rev.  Sidney  Vatcher. 

1  Woodcock  (Scohpax  rusticula).    From  Norfolk.    Presented 

by  Hamon  Le  Strange,  Esq.,  F.Z.S. 

28.  2  Rhesus  Monkeys  (Macacus  rhems)^  2c^.    Presented  by  John 

H.  Tavlor,  Esq. 

2  Bearded  Vultures  (Oi/paetus  harbatm).    From  India.    De- 
bited. 


1  Mississippi  Alligator  (Alligator  tnitsUstppiemis),    Presented 

by  W.  Chattaway,  Esq. 
1  Small-scaled  Mastigure  ( Uromaativ  microlepU),    Presented  by 

Mrs.  Howell. 
30.  1  Macaque  Monkey  (Macacus  cynomolgus),  (S .      Presented  by 

K.  A.  Williams,  Esq. 
1  Woodcock  (Scolopax  rusticula).     Captured  in  Duke  Street, 

London.    Presented  by  Mr.  William  Bellamy. 
6  Coqui  Francolins  (FrancoUnus  coqui).     Deposited. 
"    ^  ^ -       -  -       p^^j^ 


3  Siskins  (Chrgsomttris  spinus)y  2(5 , 1 J .     Purchased. 
2  Lesser  RedpoUs  (Linota  rufescens)^  (S  2  •    Purchased. 

Nov.  2.  2  Senegal  Touracous  (Coryihaix  persa),    Preseiited  by  J.  B. 
Elliott,  Esq. 
1  Madagascar  Porphyrio  (Porphyria  madagascanensis).    Pre- 
sented bjr  J.  B.  Elliott,  Esq. 
8.  1  Macaque  Monkev  (Macacus  cgnomolgus),  <f .     Presented  by 
G.  E.  Lidiard,'EM. 
1  Pale  B\su:k'headedCaiq}ie((^icatnelanocephala pallida).  Pur- 
chased. 
A,  lTTee'l^ofi(Corallushortulanus),    From  British  Guiana.     Pre- 
sented by  J.  J.  Quelch,  Esq.,  C.M.Z.S. 
1  Black-headed  Caique  (Caica  melanocephala).    Deposited. 
6,  2  Troe-Boos  (Coralltts hortulanus).   Presented  by  H.E.  the  Hon. 
Sir  Walter  F.  Hely-Hutchinson,  K.C.M.G.    From  St  Vin- 
cent, W.  I. 
1  Boddaert's  Snake  (Coluber  boddaerti).    Presented  by  H.E.  the 
Hon.  Sir  Walter  F.  Hely-Uutchinson,  K.C.M.G.      From 
St.  Vincent,  W.  I. 
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Nov.  6.  1  Ked-and-Blue  Macaw  (Ara  maeao).    Deposited. 

6.  1  Blue-fronted  Amazon  {ChrysotU  <sdiva).    Presented  by  Mrs. 

H.  R.  Warmington. 

7.  2  Putf- Adders  (Vtpera  arietan»).    Presented  by  Messrs.  Her- 

bert and  Claude  Bedding^n. 

1  Black-headed  Lemur  {Jjemur  brunnem),  $.    Deposited. 

8.  1  Brown  Capuchin  (Cehw/atuellus),    Deposited. 

9.  2  Tuberculated  Tortoises  (Homoptu  femoralU)*    Presented  by 

the    Rev.  G.   H.  R.  Fisk,  C.M.Z.S.    From  Sterkstroom, 
S.Africa. 

10.  2  White-tailed  Sea-Eagles  (HaUaetus  albicilia).    Purchased. 

2  Piuk-footed  Geese   (Anser  brachxfrhynchus),      Presented  by 

Cecil  Smith,  Ksq.,  F.Z.S. 

11.  1  Macaque  Monkey  (Macacus  cynomolgw)^  c?«    Presented  by 

Mr.  James  Hammond. 

17.  1    Bonnet-Monkey  {Macacus    sinicus)^  $.      Presented    by  J. 

Robinson,  Esq. 

18.  1  Rhesus  Monkey  (Macacus  rhems),  J .    Presented  by  Mrs.  K. 

Clark-Ourry. ' 

19.  1  Macaque  Monkey  (Macacus  cynomolg%U)y  J.    Presented  by 

Capt.  J.  F.  C.  Hamilton. 
4  Spotted-billed  Pelicans  (Pelecanus  maniUmsis),    From  British 
India.    Purchased.    See  P.  Z.  S.  1892,  p.  1. 

20.  2  Black-necked  Hemipodes  (Tumix  m^-Kolhs),  d?-      Pur- 

chased. 

1  Greater  Sulphur-crested  Cockatoo  {Cacatua  gaUrita),  Pre- 
sented by  H.G.  the  Duchess  of  Sutherland. 

1  Bronze- winged  Pigeon  (Phap$  chalcoptera),  cJ.    Purchased. 

1  Blood-breasted  Pigeon  {Phlog^enas  crtientata),  J.  Pur- 
chased. 

21.  2  Orang-outangs  (Simia  satyrus),  c? .     Deposited. 

1  Laugning  Falcon  (Herpetolheres  cachinnani).    Deposited. 

26.  2  Brown  Thrushes  ( Turdus  leucomelas).    Purchased. 

1  Vulpine  Phalanger  (Phalangista  vulpina),  $.  Bom  in  the 
Menagerie. 

27.  1  Barbary  Mouse  {Mua  barbarus).    Purchased. 

28.  1  Spanish  Blue  Magpie  ( Cyanopolius  cooki).    Purchased. 

30.  1  Kough-faced  Shag  (Phalacrocorax  carunculatus).    Deposited. 
1  Rough-faced  Shag  (Phalacrocorax  caruncuiatus).    Presented 
by  Capt.  Salvin. 

Dec.    1.  1  Formosan  Fruit-Bat  {PUropua  formosus).     From  Formosa. 

Presented  by  Thos.  Perkins,  Esq.,  F.Z.S.  See  P.  Z.  S.  1892j».  1. 
1  Little  Grebe  \Tackybapte9jiuviatiUs),    Presented  by  Mr.  T.  E. 

Gunn. 
1  Tuatera  Lizard  (Sphenodon  pujictaiua).    Presented  by  Mr.  W. 

King. 
8  Carpet  Snakes  (Mordia  variegata).    Received  in  Exchange. 

2.  1  Grey  Ichneumon  (Herpestes  griseus),  J .    Presented  by  Mr,  G. 

F.  Hawker. 
1  Blotched  Genet  (Gerietta  tigrina).     Presented  by  Edmund 
R.  Boyle,  Esq. 

3.  1  Brush-tailed  Kangaroo  (Petrogale  penicilUOa),  ^ .     Purchased. 
5.  1  Patagonian  Cavy  {Dolichotis  patachonica),  $.     Presented  by 

H.  H.  Sharland,  Esq.,  F.Z.S. 
8.  1  Sooty  Mangabey  (Cercocebw  fuUgino8UB\  $.    Presented  by 
H.  L.  Dampieri  Esq.,  J.P. 
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Dec.    8.  1  Rufou»-necked  Wea^^r-bird  (Hyphantcmis  textor),  cJ«    P*^ 
eented  by  Commander  W.  M.  Latham,  R.N.,  F.Z^. 
9.  18  Grenadier  Weaver-birds  {Eupiecies  oryx).    Presented  by  R. 
W.  Murray,  Esa. 
10  Golden-backed   Weaver-birds   {PynmteUtna  awrea).      Pre- 
sented by  R.  W.  Murray,  Em. 
9  Black-capped  Weaver-birds  (HyphantomU  mgricepti).     Pre- 
sented fcy  R.  W.  Murray,  Esa. 
4  Red-bellied  Waxbills  (Estrdda  ruMvetUris).    Presented  by 
R.  W.  Murray,  Esg. 

(Columba  ffuinea).    Presented  by 


K.  W.  Murray,  iiisq. 
8  Triangular-spotted  Pigeons 

R.  W.  Murrav,  Esq. 
4  Dwarf  Chameleons  (C?iama 


ons  (Chamceleon  pumilus).    Presented  by  R. 
W.  Murray,  Esq. 
10.  1  White  Stork  {Cicoma  alba).    Presented  by  Walter  Chamber- 
lain, Esq.,  F.Z.S. 

14.  1  Puma  (Felts  ooncolor,  jr.),  J .    Presented  by  Thomas  Bowers, 

Esq. 

15.  1  Musanga  Paradoxure  (Paradoxurus  musanga).    Presented  by 

J.  Watson,  Esq. 
1  Northern  Mocking-bird  {Mimm  polyglotUu\  S.    Presented 
by  Major  N.  Gosselin. 

16.  1  Rhesus  Monkey  (Macacus  rhesus),  (^ .    Presented  by  Mr.  H. 

Godfrey. 

1  Rhesus  Monkey  {Macacus  rhesus),  S*  Presented  by  Dr. 
Hewitson. 

1  Grey  Ichneumon  (Herpestes  grtseus).  Presented  by  W.  Need- 
ham,  Esq. 

17.  1  Rhesus  Monkey  (Macacus  rhesus),  J .     Presented  by  W.  A. 

Morgan,  Esq. 

1  Azara*s  Agouti  (  Dasyprocta  azara).      Presented  by  R.  Scott 

Brass,  Esq. 

2  Brown  Hyaenas  (ffyeena  brunnea),S  ?  •    Purchased. 
1  Two-toed  Sloth  {  Cholopus  didactyUts).    Purchased. 

21.  1  Vervet  Monkey  (Cercopithecus  lalandii),  J.     Presented  by 

Mr.  J.  Parr. 

22.  1  Bonnet-Monkey  (Macacus  simcus),  S.     Presented   by  the 

Rev.  W.  P.  Beckett. 

26.  2  Red-crested  Fmches  (Coryphospmyus  crtstatus)^  S  $•    Pre- 
sented by  Commander  W.  M.  Latham,  R.N.,  F.Z.a 
1  Black-faced  Kangaroo  (Macropus  mdanops),  $ .    Presented 
by  P.  Clark,  Esq. 

30.  1  Rough-eyed    Cayman    (Alligator   sderops).     Presented   by 
Charles  Taylor,  Esq. 

81.  4  Beautiful  Grass-Finches  (Po'ephila  rmrabilis).    Purchased. 
1  Black-backed  Jackal  (Cants  mesomdas).     Presented  by  Mrs. 
Rennie. 
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( — )  ^emiia,  174. 
Acoola 

cydops^  552. 

lucifuga,  552. 

modesta,  552. 
Achatina 

lamarckiana,  310. 

panthera,  310. 
Aoiptilia 

Bp.,  496. 


Aoontia 

doubledaii,  277,  278. 
Acriea 
ocoTtz,  72. 

ac&n/ia«,  63,  64, 65. 60. 
ocrtYa,  70,  71. 
aiHbiffua,  60,  70, 107. 
arandttt  94. 
<M«na,  61,  68,  70,  107. 
atergatis,  61,  65,  66, 

94 
o^mw,  61,  63,  64,  65, 

66. 
ojrtfta,     66,    67,     68, 

92. 
6ofia«ia,  192,  634. 
buxtoni,  74,  94. 
cMra,  193. 
caldarena,  70. 
circeity  193. 
doubledayi,  65,  66,  67, 

70. 
Moe<2ofi,  72. 
— ,  var.  It/ciOj  72. 
e*ce/«or,'l92.  194. 
/^tnn,  60,  65,  107. 
melnnoxantka,      193, 

194. 
molomot  94. 
nataiicOf  72. 
onmi/a,    60,    67,   68, 

107. 
oreoB,  193,  194. 
rahira,  73. 
Mrena,  92. 
M^tAiviMM,  634,  638. 
tienobea,  71,  73. 
— ,  yap.  /yw,  72. 
violarum,  70. 
(Telobinia)  perrupta, 

74. 
Acredula 
caudata,  330. 
rosea,  330. 


Acrobaies 

pygnuBCL,  140. 
Acrolepis 

i^-ierantM,  312. 
drummondif  312. 
Aorolophus 

lencodocis,       514, 

544. 
niveipundtUa,     513, 

544. 
plumifrontelluSf    513, 

544. 
jMxt^t,  512,  544,  549. 
tfi^M,  512,  516,  544, 

549. 
walsinffhami,  514,  544, 

549. 


«e/0fitf,  179. 
Aoureuta 

agpera,  518. 

^eii/^'flo«a,  518. 
Adoliaa 

<i9ty/0,  279. 

appuides,  280. 

^oAiniina,  280. 

bipunctata,  279. 

dUciapUota,  281, 

eutkymiust  270. 

joAim,  281. 

fwra,  278. 

fitcM,  273. 

paf^a,280. 

parvata,  280. 

aaimndSd,  281. 

Mtropacea^  279. 

Mva,  277. 

taooatuif  278. 

xiphiones,  280. 

wAri,  280. 
.lEgialitis 

oocidenUUii,  137. 
.Smona 

^0iia,271. 
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Africarion 

ater,  225. 
Agama 

bibronii,  170. 
Agono8tx>tna 

mow^ico/a,  356,  367.  . 
Agriolimax 

affresHs,  223. 

berendti,  223. 

campestris^  223. 

kyperboreui^  223. 

l4Bvi8,  223. 

montanm,  223. 

occidentalism  223. 
AgrioQ 

(Ischnura)  aurom,  205. 
Agriomis 

maritima^  134. 
Abffitulla 

irreguluris^  306. 

semivarieqaia^  307. 

shirana,  306. 
Alasna 

ama^oulot  94. 
Alauda 

arborea,  472,  476. 

artWTMris,  472. 

bracht/dacfylOy  628. 

crvatata^  472. 
Alcelaphus 

^ora,  32U 
Alces 

machlis,  327. 
Alcicepbalus 

neumat/rif  319. 
Alligator 

hantoniensiB,  7. 

missimppietisiSf    149, 
150,  151,  152,  169. 
Alloneura 

c<»«ifl,  205. 
Aludta 

6flw/w,  495,  542. 

hipunctcUus,  496,  542. 

eudactyla,  496. 

paleaceus,  495,  542. 

parHcipaius,  496,  542. 

prauHfus,  496.  542. 

<Aowt<?,  495,  542. 
Alycseus 

chaperi,  342. 

diplochUws,  342,  348. 

jousaeaumi,  843. 

microconus,  343,  348. 

nticrodiscus,  343,  348. 

oiiffopieuHs,  342,  348. 

parmlus,  343,  348. 

^Ayw»,  343. 

umbonalis,  343. 

(Orthaljwpus)  ^i66o- 
Mi^,  342. 


AItcsus 

(Orthaljcniis)    Xrapa- 
y<^is,  342. 

( — )  pera/cemis,  342. 

(— )  aw?ro^i,  342. 
Alytes 

cistemasii,  601,  603, 
604,  624,  626,  627. 

obsfetricans,  593,  594, 
595,  596,  597,  598, 
60],  603,  604,  619, 
622,  623,  624,  626, 
627. 

— ,    var.    io0cc9,    624, 
626, 627. 
Amalia 

antipodarum^  223. 

maura,  223. 

ni^ricola,  223. 

ntgricoUis^  223. 

tasnumica,  223> 
Amalthea 

acM/a,4ia 
Amathusia 

amyihaon^  270. 

fiit)^,  282. 

portheuSy  270. 

wesfwoodif  270. 
Amauris 

6o6m^r«/a,  633,  634. 

echena,  634. 

jacksoni,  633,  638. 
Ambljpodia 

natmensiSy  87. 

aophax,  370, 

aophrosynCt  370. 
AmeiTa 

aquilina^  355. 

surinamensis,  355. 
Ammodorcas 

clarkei,  207. 
Amphidesma 

cord{formu^  427. 
Amphidromus 

cA/on »,  336. 

melanomma,  336. 

perversuSy  336. 
Ampbiophis 

angolensis,  307. 

nototania,  307. 
Ampullaria 

peraJccnsiSf  346. 

sumatrensis.  346. 

turbinis,  Tar.  £«5<nii- 
ptUlaeea,  346. 

vmUsUyensis,  346. 
Amydria 

anaphorella,  517,  545. 
Anaphora 

arcasalis^  515,  545. 

UucodociSf  514. 


Anaphora 

numataliSt  515,  545. 

noctmna^  515, 545, 549. 

plumifrotUeUa,  513. 

popeandla^  515,  545. 

pusUlOf  514. 
Anarsia 

trimacnUUaf  526. 
Anas 

doM^Aiu.  213, 486. 

streperaf  213. 
Ancillaria 

acuminata,  411. 

aUdfasciata,  435. 

athimlcata,  411. 

ampla^  411. 

oa^ii(an«a,  435. 

/«/««»,  411. 

9iuzur»r»ai}a,  411. 
Aneitea 

fra^w,  215. 
fn«fo,  215. 

*rej^tt,2l5. 

macdonaldi,  215. 

megatodonffs,  215. 

moaes/a,  215. 

«cAm/«,  215. 

virgata,  215. 
Ansuilla 

UUirostris,  356,  357. 
Anguis 

fragilis,  579. 
Anisaapis,    gen.    nor., 

tuberculata,  550. 
Anodonta 

chaperi,  348. 

cumingii,  348. 
Anolia 

aUigator,  353,  356. 

— ,  var.^m/i/M,  356. 

gentUiSf  356. 

griseuf,  355. 

/«c»tf,353. 

richardii,  355. 

vwcenti,  355. 
Anomalopteryx 

geranoidea,    480,   481, 
482. 
Anomalurus 

orienialis,  184. 
Anomia 

8p.,  434. 
Anous 

r<mf/piw,296.  298,30a 

s/o/u^tM,  296,  300. 
Antenophorua 

uhlmanni,  640. 
Antherroa 

cytherea,  179. 

menippe,  179. 
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ADthenea 

mylitta,  179. 
AnthochariB 

antiaone,  99. 

cardamines,  180. 

phUgetonia^  99. 

regina,  97. 

tkeogone,  99. 
Anthopsyche 

ofoge,  97. 

deidamia,  97. 

deidemioidest  97. 

eveninot  97. 
Antigonus 

jameaoni,  106. 
Antilope 

<fecM/a,  388. 

phaUrata.  388. 

<crf>to,  3J88. 

tylvaticus,  389. 

triangularis,  1. 
Antilopus 

roualegnei,  389. 
Anjbia 

conspersa,   537,   638, 
648. 

curvipuncteUa,    638, 
648. 
Apatura 

tVw,  180. 

«/«p*.  250, 273. 
Aphaeoogaster 

teataceopiiosa,     642, 
W9. 
Aphelia 

lanceolanat  601. 
Aphiueus 

<;^,88. 

erikssoni,   60,  61,  86, 
107. 

homeyen,  61,  88,  89, 
107. 

huichinsonii,  87. 

manlikaei,  9S, 

modestus,  60,  87.  107. 

natalensia,    87,    88, 
89. 

©rca«,  87. 

phanes,  88. 

vic^MP,  61,88. 

vixinga,  87. 
ApinoelOBsa 

oom£tfra»a,  496,  643. 
Aquila 

sp..  476. 

n<tirta,  176. 
Araschnia 

hurejana^  286. 

prorsoides,  285,  289. 
Area 

americanay  431. 


Area 

antiquata,  431. 

auriculcUa,  436. 

cunealis,  431. 

decwrvata,  431. 

disparilis,  432. 

<ft</»ia,  431. 

holoserica,  432. 

imbricatOy  431. 

kraimi,  431. 

^^,  394,  396,  397, 
398. 

maculosa^  431. 

navicularis,  430. 

obliquata,  431. 

oiivacea,  396.  397. 

pectunciduM,  432. 

i^t«a,  435. 

Kapha,  431. 

sinensis^  431. 

tortuosa,  435. 

trapezina,  431. 

umbonaia,  431. 

uropygomelanaf    431, 
432. 

(Acar)    domingetuis, 
431. 

(Anadara)  antiquata, 
431. 

r— )  clathrata,  432. 

( — )  ^tAraensis^  431. 

( — ^  holoserica,  431. 

( — )  scapha,  431. 

(Barbatia)  /ima.  431. 

(— )  obliquata,  431. 

(Scapbarca)    rtt/««:eiw, 
432. 

(Trials)    mmitorta, 
432. 
Arcbaster 

veriUifer,  228. 
Arobibasis 

ceylonica,  206,  206. 
Arotocebufl 

calabarensis,  468. 
Ardea 

agami,  465. 

eandidissima,      135, 
136. 

€^/a,  136. 
Ardetta 

fttt/w,  19. 

involucris,  19. 
Argala 

arvemensiM,  477,  479. 
Argyniiis 

aglaiay  180. 

laodioe^  78. 

paphia^  180. 
Arejope 

Jasctata,  181. 


Arbopala 

adalha,  370. 

adorea,  370. 

ttxone,  370. 

«»rMitt,    370,    371, 
373. 

helinus,  370. 

^oma.  90. 

micale,  370. 

phryxm,  370. 

so^Aox,  370. 

sophrosgne,  370,  373. 
AriadDe 

bicoloft  666. 

pennsglvanica,  666. 

solitaria,  656. 
Arion 

alpinw,  221. 

aierrimtis,  222. 

eaU/omicu8,  222. 

empiricorum^  221. 

hortenais,  221. 

incommndus,  221. 

luMtanicus,  221. 

subfuscus,  221. 
Ariopbanta 

amphidroma,  32. 

brookei,  27. 

interrupts,  334. 

kintana,  334. 

lahatensis,  334. 

martini,  32. 

nemarensis,  30. 

rareguUata,  30. 

rumphii,  30. 

a^rto^a,  30,  32. 

(Ampbidroma)    mm*- 
«ni,  30. 
AriiiB 

comiiMrMmu,  234. 
ArtemiB 

<^/a^a,  422. 

tcabriuscula,  421. 
Arvicola 

brecciensis,  468. 

Aen<e/»,  468. 
AjapbiB 

<2<^ora/a^  425. 
ABsiminea 

carinata,  347. 
Afitropeoten 

palUdus,  228. 
Atelea 

iMZftt^mj,  142. 
Atboraoopborof 

bitentaculatus,  217. 

—  antipodarum,  217. 

marmoraiut,  217. 

marmoreu8,  217. 

papillalus,  217. 

t)i0m<cott»,  217. 
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AthoracophoruB 

virgatus^  217. 
Athyma 

amhara,  282. 

carta,  282. 

kanwa,  277. 

kresna,  281. 

makesa.    Tar.    mn^a, 
277. 

««/V«,    var.    niuifera, 
281. 

mtr</0m,  281. 

opalina,  yar.  orienialis, 
277. 

orimtaliSf  277. 

pravarct,  277. 

ranffa,  277. 

arfwwpAora,  281,282. 

sulpitia,  281. 

zeroca,  282. 
AtraotaBpis 

WArofiff ,  308. 

rostrata,  308. 
Attacus 

fl<!^.  179. 

cynthia,  179. 

pernyit  179. 

ri(?t«t,  179. 
Attagia 

^ayi,  137. 
Atticora 

cinerea,  132. 
Atys 

MafMn<m,  435. 
AulacoduB 

«tt^t9M2?rf»»afiiM,  237. 
Aulooera 

/oAo,  251,  266. 
Aulopoina 

^>m,  339. 
Aulus 

japonicw,  429. 
Auricula 

auris'fuda,  339. 

auria-midUe,  3^9, 
AuximobaaiB,  gen.   uov.. 
534. 

persimilel/a,  534,  547, 
548. 
Ayioula  . 

cumingii,  435. 

maeroptera,  435. 

Bactra 

lancfolana,  501,  543. 
Bamea 

manillensis,  305. 
Bathybiastor 

laripeSf  231. 

— ,      var.      0A««i, 
230. 


Batbybiaster 

paUtdus,  229,  231. 

vexUlifer,  228,  231. 
Batrachedra 

dUnUrigella,      538, 
548. 
Bazira 

sylineUa,  516,  545. 
Beleooia 

margaritacea,    191, 
194. 

raffrayi,  192. 
Belideus 

Armcep«,  140. 
Bemiola 

melanopteraf  136. 
Bindahara 

isabella,  372. 
Blantobasis 

pkycidella,  535. 
Boa 

constrictor,  448. 
BoIborh3nicbuB 

orhi^nesius,  132,  135. 
Bombinator 

^««,  597.  601,  603, 
604,  621,  622,  626, 
627. 

— ,  var.  brevipes,  621. 

— ,  var.  f^7H»,621. 

pacht/pu8,    601.    603, 
604,  621.  626.  627. 
Bombyz 

neustria,  180. 
Bo» 

banteng,  327. 
Bracbycrossata 

paoricopterella,    523, 
546. 
Branta 

rf(/fiMi,  486. 
Brentbia 

pavofutcella,  529,  547. 
BrevioepB 

^ftmtcomt^t  309. 
Bryotraphn 

»p..  521K,  M5. 

tramiurida,  520*  545. 
Bubo 

ciflfTOscfua,  46S,  469, 
476. 

/ac*/fHJt,  409. 
macidoffm,  469. 
virginrnttus^  135> 
BuccinuTu 
auatrafg,  407. 
—  oCaUriff^tiifi.  407» 
UtMngeri,  407. 
hiarmafum,  412. 
Hneoliitum^  4U7. 


Buocinum 

nodufosum,  412. 

politum,  4ff7. 

takitense,  407. 

tritonoidea,  4(^, 
Bufo 

calamita,    600,    602. 

603,  604,  607,  612, 
613,  614,  619,  6-26, 
627. 

rtnV/w,  600,  602.  603. 

604,  612,  613,  625, 
627. 

wfyarts,  600,  602.  603. 
604.  607,  612,  620, 
625,  627. 
Buliminufl 

catenatua,  310. 

<^ic/u«,  310. 
Bulla 

ampulla,  421. 

incommoda,  442,  445. 

(Leiodomun)     inrrrti- 
cheruw,  407. 
Bullia 

belangeri,  407. 

^rayi,  406. 

mauritioMo,  406. 

(Leiodomus)     Arvro- 
chengis,  ^ifj, 

(— )  lineolaia,  407. 

(— )  tahitetms,  407. 

(Pseudoctrombua) 
kurrackenjiis,  4ffJ. 
Buniea 

cqfraria,  179. 
Bunooepbalus 

aleuropsU,  235. 

iAeringii,  235. 
Buteo 

ergtkronotu$,  136. 
Bythinia 

kintana,  347. 

$tanUyi,  310, 
Bjtliit«« 

/i«fit#,  2-^7. 

CaccH*hani,    gen,  nor., 

o/Afnwjrw/n,    503.   i>t3, 
548. 
OacfBda 
yamakana,  407,  543y 

ochrarea.,  515,  544- 
iPtfJi»//a,  5li  544, 
Caiman 

«t7<?r,  148,  14**,  l.'-iO, 
151,  152,  153.  KA 
156,  157.  15«,  15£*, 
577. 
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Caiman 

scierops,  152. 
Calamelaps 

miolepiaySffl, 
Oallerebia 

oKro,  269, 
Galliana 

pieridoidest  520. 
Callicbtbjs 

affinis,  234. 

»»pfr,  234. 

hemiphractuSf  234. 

(Corydoras)    paleatus, 
234. 
Callidrilus 

acrobifer,  174. 
Callidryas 

floreOa,  61,  99. 
Calyptrsea 

cicalrioosa,  417. 

(Galerus),  8p.,  418. 
Gamelus 

fflama,  386. 
Oamponotus 

hercuUanuB,  642,  643, 
644,  645,  647,  648, 
651,  652,  653. 
Oampjiotes 

desgodinsi,  var.  spUn- 
dida,  257. 

hisfrionicus,  yar.  o/^ia- 
«tma,  258. 
Oancellaria 

exigtta,  439,  445. 

Jischerif  440. 

hi/stHx,  410. 

melanostoma,  410. 

actUarina,  410. 

verreauxit  435. 
Cantharut 

<M»«,  409. 
Oaponina,  gen.  nor.,  573. 

testacea^  573. 
Capra 

(Bffagrus,  386. 

Ai>««,  386. 

sinaiiica,  464. 
Oapulos 

rompressus,  437, 444.    . 
Cardita 

angimlcata^  435. 

variegata^  435. 

(Beguina)    guhemacu- 
Inm,  429. 
Cardiura 

amboinenae,  433. 

australia,  428. 

«rfi«/<r,  397. 
Jlavum,  435. 

marmoreum,  435. 

paeudoliiTia,  435. 


Cardium 

rubicundum,  428. 

rugosum,  428. 

setomm,  428. 
Oarpocapsa 

tranajerrana,  601,  502. 
Carpophaga 

cLuhajnenaia,  312. 

nova-zealanduBt     312, 
3ia 
Oamidula 

auHa-fdia,  339. 

muatelina,  339. 
OoMis 

erinaceua,  412. 

/fliiro/i,  435. 

giauca,  411. 

noduhaa,  412. 

paa,412. 

tarquata,  412,  435. 

turgidoy  412. 

ri6er,  412. 
Castalia 

cAa»<2m,  273. 
OaBtaliuB 

carnna,  636. 

iactituUua,  636. 

margaritaceut,  636, 638. 
Castor 

;»«r,243. 


cnejua^  3o9. 

lithargyria,  369. 

platiaaa,  369. 

«^mio,  369. 
CausuB 

rhombeatua,  308. 
Cavia 

porcellua,  244. 
Centrites 

orooM,  132. 
Cephalophus 

aoraalia,  327. 
Ceratomia 

amgntor,  180. 
Ceratorrhineta 

ca/u2ami,500,543,548. 
Ceroopitbecus 

r%foviridia,  405. 
Ceritbidea 

bombagana,  391. 
Ceritbium 

c<Bru/eum,  416. 

caillaudi,  391. 

co/tiTnna,  417. 

mammillatum^  396. 

riivpelli,  416. 

auoalatum,  416. 

torreai,  417. 

tuberculatum,  417. 

gerburyi,  417,  436. 


Ceritbium 

(Pirenella)  mammilla- 
turn,  391.  396. 

(Vertagut)  A»}cH  416. 

(— )  obeliacua,  416. 
Cerorrbineta 

calidana,  499. 
Cerrioapra 

clarkei,  107. 
Cbierocampa 

capenaia,  180. 

elpenor,  180, 
Cbffito«tomu8 

cirrhosua,  234,  235. 
Cbamiepelia 

crusiana,  132, 136. 
Cbaradrius 

/«/wM,  297,  299.  300. 
Cbaraxes 

Of  Atf  yTieiwv,  80. 

6oA«m^i»t,  81. 

candiopCf  80. 

<2e(pilM,  283. 

<^i*n|/<>r<it,  256,  284. 

efpAyra,  61,  80,  81. 

ftheocUa,  80. 

guderiana,  61,  81. 

Jalgauaj  284. 

^notoam,  284. 

M/timtM,  80. 

achreiheri,  283. 
Cbasiempis 

<£b^,  165,  166. 

^ayt,  164,  165.  16(i. 

tAttiw,  164, 166. 

ridgvfagi,  164, 165, 166. 

aandwicheuaia,  164, 165, 
166. 

jc/ii^m.  164,  165,  166. 
Cbeirogaleus 

(Miorooebus)      ami^ki, 
454. 
Cbelidon 

urbica,  473. 
Cbelone 

viridia,  158. 
Cbiroinys 

madagaacarienaia,  458. 
Cbiton 

affinia^  392. 

an^t^flM,  421. 

carinatua,  392. 

<f<i«?r€pa«w,  396. 

inaculpiua,  392. 

muricalua,  392. 

acuiiger,  392. 

aiaJoidea,  392. 

«c«/i«,  392,  396,  398. 

aiangeri,  392. 

(Aoantboobitos)  diacrt- 
pans,  392,  39(>,  398. 
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Chiton 
(Aoanthopleura)  tpini- 

ffer,  420. 
(Callistocbiton)      ade- 

»(?»wis,  421,436. 
(Ischnochiton)      yer- 
Awryi.  420,  436. 
Chloritis 
brevidens,  336. 
brevipila,  836. 
brcviseta,  336. 
buxtoni,  336. 
ciUiffincsa,  336. 
crasmla,  336. 
delibrata,  336. 
delicioaa,  836. 
erifiaocus,  336. 
/rc«<?M«wM>rtt«ii,  336. 
^o^^a,  336. 
ffaimardif  836. 
^Tfmm,  336. 
kardouini  335.  386. 
AfT^tana,  836. 
kombroniSf  336. 
hungerfordiana^  336. 
lepidotricha,  336. 
let/tensis,  336. 
malayana,     335,    836, 

848. 
ww/fto^^fww,  336. 
penangenm,  335, 336. 
procumbens,  336. 
^u^a,  336. 
mmuiana^  336. 
sanziana,  336. 
apmosissima,  336. 
«tt^i8M,336. 
tomentosa^  336. 
wrayi ,  335, 336. 
Chlorophis 

irregularis^  306. 
Oboregia 
aurofasciana^  520. 
fulgens,  529. 
ignitaf  529. 
Ohrysomitris 

o/ro^a,  132, 134. 
Chryaorycbia 
amangCf  90. 
harpax,  89. 
tjoane,  89. 
Oioonia 

fl/6a.  477,  478,  479. 
Cinolodes 
6(/a«?ta^tf«,  132,  134. 
/t«ci«,  134. 
Cinetomorpha,  gen.  nov., 
558. 
piibenUa^  559. 
sUvestriSf  559. 
simplex^  559.  | 


Ciroe 
corrugaia,  423. 
intermedia^  428. 
scripta,  424. 
(CJrista)  pectinata,  424. 
(Lioconcba)  callipyga, 
424. 
Circus 

«twrflcei«,  176. 
Cirrhochroa 
hajadeta,  274. 
oritsay  274. 
Citbarichthjs 

8pilo]^teru8, 357. 
Clausilia 

bidentata,  145, 147. 
JUicaatata,  339. 
nigricans  f  147. 
penangetusis,  839. 
perversa^  147. 
rugoaa,     145,      146, 

147. 
(Pseudonenia)    filicos' 
fata,  var.  tenuicosta, 
338. 
( — )     kapaganensis, 
339. 
Clavagella 

adenensis,  435. 
Clavatula 

muricaia,  404, 
Clerome 

aref^t^tM,  272. 
aasaTna,  272. 
faunula,  272. 
gracilis,  272. 
(  Melanooyina)/a«fi»/a, 

272. 
(XantbotsBnia)  bimris, 
272. 
Cneraopbilus 

macgregori,  179. 
Cobu8 
ellipsiprgmnus,  326. 
/^cA<5<f,  373. 
Coccothratistes 

vulgaris,  472,  476. 
Oocbtostyla 

jayana,  45. 
Coelites 

epiminfhia,  259. 
euptgchioides,  259. 
— ,  Tar  humilis,  259. 
humilis,  259. 
«oMw,  259. 
CoelogenjB 

^ora,  244. 
Colaptes 

rtipicola,  132,  135. 
Coluber 

boddaertii,  355,  356. 


Columba 

/trm,  473,  474,  476. 

paiumbus,  195. 
ColumbelU 

/oAo/a,  406. 

pacifica,  406. 

pardalina,  406. 

prapinqua,  405,  435. 

vtUpecula,  405. 

«j6ra,406. 

(Anacbis)  mitera,  406. 

r  Conidea) /ova,  406w 
Columbigallina 

passerina^  194,  196. 
Concbjlis 

ap.,  501,543. 

angulafana,  501. 

bunteana,  501,  543, 

lacteipalpis,  600,  643. 
proUctana,  500,  54a 

tectonica,  501,  643. 

ertani/ona,  501,  543. 
Conirostrum 

cinereum,  132,  133* 
Conodootes 

boisviUettii,  248. 
Conus 
aWa«,  402,  403, 
acAo/titfM,  435. 
acumtnahts,  400. 
adansonii,  401. 
adenensis,  401,  435. 
adusius,  401. 
apluafre,  400. 
arcMepiscopus,  402. 
armaius,  ^02. 
6a^a«t,  400. 
bftulinus,  400. 
cammicfw,  402. 
capitaneiis,  399. 
ro^itti,  401. 
eervus,  402. 
ceglanenHt,  402. 
«?/7«t,  401. 
condensus,  402. 
cor6u&,  402. 
euvieri,  402. 
dUlwynO,  401. 
discrepans,  401. 
erythraensis,  401. 
fiavidus,  400. 
fulvocinchts,  435. 
generaUs,  400. 
aeoaraphus  402. 
Aa^i^t,  40i. 
induratua,  401. 
innotabilis,  487,  491. 
inscriptus,  400. 
insignis,  400. 
Areo/tt ,  400. 
^o^tfs,  402»  403. 


ContB 

maldivus,  400. 
mUepvndattu,  435. 
»i«it«w,  402. 
mirmUo,  401. 
mmiU,  400. 
iMliicaimatuSy  4W. 
fKiiniKtm,  402. 
nigropund^ti^j  4U1. 
J«fl^f«*,403.    ^ 
paii«»c«l««,  402,  403. 
pauktccia,  402. 
piperatus,  401. 
^7trait«.401. 

^tt^ctnu^,  399. 
rflffw,  399. 
reeurtms,  402. 
r«A«»?«w,  402. 
«crtp^i».  402. 
^irogloxus,  400. 

fli/pAKTO^w,  435. 
mmatrtnsts,  ^^ 
mrai^nsis,  400. 
ttBfiiatus,  402. 

teimllatus,  399. 

/ftrft/e,  402. 

fextilina,  ^2. 

/«7rii.u«.402  436. 

traversianuty  4U1. 

^ft(ipa,  402. 

cerriculum,  4U'4- 

^'"^*'"''^^!L«/«£400 
^^t«^»t(0,  401. 
Coptochilos 

gectilahrum,  «>w. 

figuranOj  505,  544. 
Coracias  - 

abyssintca,    470,    *<i. 

476. 
^^orrtffa.  470.  471. 
pi/oa«,  471. 
CJoraUiopbila 

,«tA/6(!r5ri,436.444. 

CJorbiculft 

axtartma,  310. 
fnalojccenm,  348. 
rflrfia/a,  310. 
CJorbula 
crauM,  435. 
taheitenifiSt  430. 
Ck)ronella 
n  otot<enta,  J07. 


Oorvua 
fru^Uegw,  628. 

^ft^fcferdJ,  536.  54:t^- 
548. 

rupes^rts,  47.5. 
Ooturnix 

communw,  474,  476. 
Crenatula 

mytiloides,  434. 

picto,  434. 

viridiSi  434. 

amazriUi,  76,  77. 
hengueUs,  61,  77. 
concorciia,  61,  77. 
natalensis,  61,  76,  77, 

107. 
pechuelih  77. 
Voaa,  77.  78. 

7Srg8Ba)  ttTofoAt,  418. 
Oricula 

trifefiestrata,  llv. 
Crocidoaema 

plebriana,  50o,  o«. 
Crocidura 

hedenborgt,  18J. 
CrocodiluB 
champsoidM,  7. 
hastingsi/P,  7. 
intermedius,  7. 
m/o^iciw,  149. 
pa/tta<!r«,  7.  150,  161, 

157. 158. 
spenceri,  7. 
toliapicuSy  7. 
Orosaobamon 

evenmannii  629. 
OroBsoptilon 

tibetanum,  464. 
Cryptolecbia 


striqosdla,  527. 
Ctenoblepbaria 

adspcrsuSf  3. 

jamesit  3. 
ChicuUaea 

concamerata,  *>-. 

CuouUia 

fcrophularia,  18". 

ilteUi 


OulteUua 
sp.,  429. 
(i/irWMf,  435. 
Cuspidaria 
adcncnais,  4oo. 
^fTW,  43H 

(Myonem)      /mc**«, 
^  438.444. 
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Oyanirie 
<itAjc<tt«,  263. 
jAadda,  253. 
ptwpti,  263. 
Oyclopborus 

avranttacus,  341. 
6fl5^/«.34l. 
bameensts,  o4i. 
expcLftsuSf  341. 
fofiaceus,  343. 
Jahaiensvi,  340. 
^ottrt,  341. 
malayaniis,  341. 
pmangensis,  340. 
regeUfpergeri,  340. 
semisuhattiSj  341. 
Oyclopidea 

m^icfe«.  102. 
Cyclostoma 

calcareum,  310. 
Oyclotus  ^ 

hwngerfordtanus,    •»". 

340. 
suturalis,  340. 
(Platyrhapbe)    Aim- 

339. 

^^^iWella,  534,  541. 
Cygaritis 

^ttU442.445. 
Oyllogenes 

annuivs,  41o. 
arabica,  415. 
carneolay  415. 
ca««ca.  415. 
crwwt^a,  415,  416. 
ero5a,  415. 
erytkraensU,  41b. 
/e/tna,415. 
fiwbriata,  415. 
Ae/vo/a,  415. 
«afe«/'a.4l5. 
pantherina,  41D. 
pufcAra,  415. 
^a/p«.  415. 
iurdiw,  41.^. 
wwrfaM  415,  416. 
vitellus,  415. 
Cy  rest  is 
Wfl»,  282. 
eflr/t\  282. 
formofa,  282. 
„mf/M,  256,  282. 
wt»««'«.  282. 
prriawfrr,  282. 
ro^ria,  283. 
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Cyrestis 

ma,  283. 
Gystopelta 

petterdit  225. 
Cyiherea 

crocea,  423, 

dtshayesii,  423. 

(CaUista)An<^.423. 

{—)  guineentds,  435. 

(— }*»/Wa,435. 

(— )  mactroides^  435. 

( — )  triradiata,  435. 

(— )  umbonella,  423. 

(Caryatis)  hebrtea,  423. 

( — )  verburyi,  423. 

(TiTela)     ponderosa, 
423. 


Daotylota 

kinkereUa,  522. 
Dafila 

modesta,  289,  298, 
300. 

spinioauda,    136,   176, 
177, 178. 
Damalis 

o€uima,  821. 

lunata,  327. 

<om,  321. 
Daraayantia 

(^i^/a,  24. 
Danais 

chrysi^pua^  61, 79. 

genutta^  258. 

<y^ta.  262. 
DaByomma 

fuscunit  261. 
DasyuruB 

ursinwft  140,  143. 
Debis 

bhairavat  262. 

chandica,  264. 

difutrbas^  264. 

to/torw,  262. 

mel-ara,  263. 

serbonis,  264. 

mdonUt  264. 

nnorix,  262. 

/l'an«a,  263. 

vindhya,  263. 
Deilephila 

eupkorbuBf  180. 

^o/it.  180. 

vetmertilio^  180. 
Dendroneura,  gen.  nov., 
509. 

prastan9, 509, 510, 544, 
548. 
DendroneurinflB,  subfam. 

no?.,  609. 


Deroas 

foaUichii  251. 
Dermochelys 

coriocm,  8. 
Deudorix 

antcUuSt  84. 

dinochareSt  84. 

licinia,  84. 

obacuraia,  84.  85,  107. 

obscuratus,  60. 

7>tfr««,  85. 
Deudoryz 

(ftot^M,  371. 

epifarbas,  371. 

viridenSf  371,  373. 

woodfordi,  371,  37a 
Diadema 

mis^ppiM,  79. 
Diaphemora 

femoratfi,  180. 
Diastoma 

jmiamoM,  524,  546. 
Bidactylota,  nom.  nor., 
522. 

Wco/or,  522, 546. 
Didelphis 

vir^inianat  138, 145. 
Digitibrancbus 

nilotictts,  174. 
Dineraaticbtbys 

iluocctteoides^  227. 
Dinopsis 

epmogia,  554. 
Dinomis 

maximus,  481. 
Dione 

erubexenSf  423. 
Diulocynodon 

katUaniensiSf  7. 

apencerif  7. 
Dipludonta 

rotundata,  430. 
DiplommatiDa 

aldrichi,  22. 

concinna,  22. 

graciliB,  344. 

mirabilvt^  345. 

lufvt/^f ,  343. 

superba,  344,  345. 

(Sinica)  canaHctUaia, 
«54o,  «>4o. 

(— )  diminuta,  344, 348. 

(— S  ««w«t,  343. 

( — )  superba,  344. 

(-)  ventriculus,  343, 
348. 
Dipsas 

antalus,  84. 

<n^ona/a,  628,633. 
Disparoneura 

c<9.«ia,  205. 


DiaoogloMus 

/m?hM,  599,  601,  603^ 
604,  620.  626,  627. 
Dodona 

odiontro,  288. 

d«(M2ato,  288,  289. 

<2^<Ka,  288. 

^A>»,  289. 

tcngicoMdaUi,  288. 

otftia,  288. 
Dolabella 

^a«,435. 
DoUcboaaunia 

leanensU,  118. 
Dolicbotia 

patoffonica,  236,  237, 
238,  239,  243. 
Dolium 

cumingii,  412. 

favanniij  412. 

Japonicum^  412. 

luteoetomum^  412. 

mocv/o/wm,  412. 

oUarium,  412. 

perdix,  413. 

tKzritf^flcm,  412. 
Donax 

bnmtri^  491. 

/ate,  435. 

(Machsrodonax)  sco/- 
pe^ZiNit.  427. 
Doroatberium 

aquaiicum,  358. 

fumi,  385. 
Doeinia 

a/^a,422. 

amp)U(2e87nou2es,  422. 

bilunulata,  435. 

bisecta^  422. 

cTt/b/o/a,  422. 

erythrtea,  422. 

tfumof,  422. 

ovaliSf  422. 

pubetcens^  421,  422. 

radiata,  422. 
Drillia 

suturalis,  404. 
Dromicus 

oii^tf^fr,  354. 

ctii«Mw,  354. 

curtor,  354. 

omatu8,  353. 
Dromopbis 

angolensU^  307. 
DryinuBa,    gen.    nor., 
571. 

n«6i7a,  572. 
Dryooampa 

rubicunda,  18a 
Durgella 

Aotei,  40,  46. 
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Bureella 

mtntftat  41. 
D>'akia,  gen.  dot.,  29. 

ampAidroma,  31. 

busanensU,  31,  46. 

hugoHi»^  29,  46. 

iniradentatay  30. 

janus,  31. 

mindaimsis,  32. 

nwluensis,  33, 46. 

iki««'a,  32,  33. 

regalis^  31. 

— ,  Tar.  unicoloTt  31. 

mravoakana^  32. 

«^rta/a,  32. 
Dyctis 

po/mi,  270. 

j>ea/t,  269. 
Dysderma,   gen.  dot., 
656. 

principaiU,  558,  575. 

fpinigera,  558,  575. 

Eaoles 

imperialu,  180. 

rf^a/w.  180. 
Ebuma 

cej/lanica^  435. 

epirata,  435. 

txilenfiana,  406. 

zeylanica,  406. 
Echidna 

aculeata,  583. 
Ectopistes 

migratorius,  194. 
Eddara 

xylinella,  516. 
Eggjna 

siibmutafa,  541. 
Elainea 

albicepSy  134. 
Elaporaorpbus 

capensiSf  308. 
Eleotris 

dormitatrix,  356. 

gyrinus^  356. 
Eljmnias 

obnubila,  269. 

/jfl^wfl,  270. 

yfa/i,  209. 

ptnariga^  269, 
Emarginula 

ap.  nov.,  395. 

Candida,  392. 

elofigata,     391,     392, 
395. 

micans,  392. 
Emesis 

orphna,  28t7. 
Enieus 

cragsuSf  480. 


EmpuBa 

f^««a,  180. 
Engina 
(Pusiostoma)  mendi- 
cariCf  406. 
Engyptila 

albifrons,  194. 
Enispe 
.  cycnus,  271. 
euihymiust  270. 
Ennea 

cplindroidea^  315. 
nungerfordiana,  331, 

348. 
Imvigata,  310. 
peraketuis,  331. 
stenopgiis,  331. 
(Huttonella)  seaitmi^ 

315. 
(Microstrophia)  Aim- 

gerfordiana,  331. 
(— )  i>craXrf»«tt,  331, 

( — )  gubcglindricat  331, 
348. 
Entomothele 

ffuycmengis,  551. 

striaHpeSt  552. 
EoBphargis 

^r^'fl*,  7,  8. 
Epicrates 

ctnchris,  448. 
Epima^tidia 

arienis^  365. 

f«op5,  365,  366. 
Episimiu,    gen.  nov., 
501. 

augmenfavaf  502,  543. 

tratv/errana.  502,  543, 
548. 

— ,  var.  vincentana^  502, 
543. 
Epomophonifl 

minor,  182. 
Erebia 

polgphemus,  269. 
Eremias 

gutiulata,  630. 
Erethizon 

dortatus,  244. 
Erikesonia,  gen.  nov.,  91. 

acraina,    60,    61,    92, 
107. 
Elites 

avgularis,  268,  269. 

medura,  268,  269. 
Eryx 

jaculus,  631. 

— ,  var.  miliar  19 f  631. 
Esites 

angularis,  255. 
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Euame 

obligatella,  533,  547. 
Eublepharis 

macularius,  630. 
Eudriloides 

gyp9atus,  173. 

parvus,  173. 
Eudrilua 

jullieni,  173. 
Eudjrptes 

antipodumy  121. 
Eulepiflte 

cressoni,  511. 

umbratipalpisy  511 
544.549. 
Eulima 

cumingii,  414. 
Eumeoet 

achneideri,  630. 

acutafus,  628,  630. 
Eumilax 

brandti,  224. 
Euphfea 

•p^ewfcfw,  204. 
Euplecta 

anceps,  333. 

^>^a,  332. 

patayiiensiSf  333. 
Euplocamus 

albocristatus,  327. 
Euplopa 

midamtts,  251, 
Euptychia 

rmw,  266. 
Eurypyga 

A<'/wM,  12. 
Eurytela 

castclnauiy  272. 

hor^eldii,  272. 
Euthalia 

alpheda,  280. 

an^^  251,  279. 

appiades,  280. 

bipunctata,  279. 

Confucius,  278. 

francuB,  279. 

jahnu,  281. 

X-Maiyi,  279. 

— ,     var.    discutpilofa, 
281. 

fkmi,  251.  278.  279. 

naragana,  278. 

<wnW,  279. 

;wW<7,  280. 

satropaceg,  279. 

taooana,  255,  278. 

^fVArt,  280. 
Eutbria 

cornea,  398. 

lincata,  437. 

fnageUaniy  437. 

46 


688 

Everes 

kala,26h25S, 

nyseus,  251. 

parrhasittSf  251. 

uffibrielf  251. 
Ererettia,  subgea.   nor., 
33. 

aglaia,  35,  36. 

bocki,  36. 

consul,  34. 

— ,  var.  nrfa,  36. 

cM^/m,  36. 

hyalina,  35,  36. 

ptcunda,  34.  36,  46. 

svbconstUf  35,  36. 

Faloo 

fusco-ccBTulescens,  135. 
Fasciolaria 

JUamentosa,  435. 

trapezium,  411. 
Felderia 

dimidiella,    516,    545, 
549. 

rfoert,  516. 
Fells 

tuUiatia,  197. 

ufK?ta,  197,  212. 
Filistata 

capUatOy  553. 

cuhiBcola,  553. 
Fissurella 

rtippdlii,  420. 
Formica 

/tt^a,  645,  647. 

nigra,  640. 
Fregata 

aquila,  300. 

wim>r,  290,  300. 
Fregetta 

albiquUiris,    295,   298, 
3'UO. 
Fringilla 

c«^«,  472. 

/inarfVi,  628. 
FruticoU 

penangenm,  335. 
Fulica 

ardssiaca,  136. 

gigantea^  132,  136, 

Gaeotis 

dmvillei,  332. 
Galago 

ai/e;i*.  453. 461. 

crassicaudatus,  456. 

;w?/*,  461. 
Qiilasa 

rubiduna,  541.    •' 
Galeichthjs 

feliceps,  148. 


IKDEX. 

Ghdeomma 

Giraffk 

BD.,  430. 
/Srwoso,  430. 

paroo,  317.  320. 

giualensis,  316. 

Gallinago 

t«6(«to,3l7. 

paraguaia,  137. 

(Oamelopardalu)  W^m- 

GaUinula 

n^wi,  316. 

galeata,  136. 

Girasia 

G^a8t^och»na 

crocea,  225. 

rf«*ia,  395,  396,  398. 

depreaaa,  2r2o. 

indistincta,  395. 

Globiooephalus 

lamellosa,  395. 

soineval,  178. 

rilppeUii,  395. 

Gljphidooera,  gen.  nor.. 

Gauris 

531. 

biferana,  529,  546. 

aiofajp.  531,  547, 548. 

rimulalis,  529,  546. 

Gljptosaurufl 

GazeUa 

rugosus,  116. 

nojw.  210,  211. 

Gobiesox 

;)«/^«/m,  211. 

cepAoiiw,  356,  357. 

aammerringi,  210. 

Gobius 

«>e>ti».  209,  210,  211. 
tlumaoni,  211. 

banana,  356. 

Gonepteryx 

tt>fl//m,  209,  210. 

zaneeka,  251. 

Gecinus 

Gonyosoina 

vmVfw,  123. 

rf^rsflA?,  632. 

Gelechia 

Graoilaria 

8p.,  520,  545. 

aneocapitella,  539,  M& 

animosella,  525. 

apicepunctella,    540, 

attenuatdla,  519,  545. 

548. 

a««r«)-cerwfia,51 9,545. 

leuconota,  539. 

costipunctelJa,  519, 545. 

Grapbolitha 

donatella,  519. 

excitana,  505,  54a 

exclarella,  519.  545. 

/ii'en*.  504,  M3. 

rivuiella,  519.  645. 

«u^pirana,541. 

robusteUa,  519,  545. 

(Ooptoloina)  figurana. 

(Helcyatogramma)  o^ 

505. 

teratella,  523. 
(Tachjtilia)   desecteUa, 

(Hedya)     augmeniana, 
502. 

523. 

(Psedisca)       longipal' 

Genidens 

pana,  506. 

cuvieri,  234. 

Grufl 

Geocarcinus 

«»efw».  212. 

ruricola,  486. 

Gygifl 

Geogenia 

Candida,  297,  300. 

natalerms,  174. 

Gymnodactjlua 

Geomalacufl 

c«u^*M«,  629,  630. 

maculosus,  221. 

fedUchenkoi,  630. 

Georiasa 

jcoAfr,  630. 

monterosatiana,  346. 

Gyranophthalmus 

aemisculpta,  346. 

lu^ktHii,  353. 

GeoBitta 

p/cii.  353. 

cunicularia,  134. 

Gynaniaa 

/ro*/?ni,  132,  134. 

*Mts,  179. 

Geotrochuii 

^ttrtfAr/fsiii,  IVA\. 

UaliaiilUft                         ^-^  ^^^^i 

Gtrrpfl 

^rti  M  ic^^ti,  371.                 ^^H 

tfrtfentem,  35ik 

pffaghuM,  374.                 ^^^1 

rhmitimi^,  3511, 

HaUtsLrkin                           ^^^^H 

Gir?iflk                                   , 

^pr^«r^j^,  !$|.                  ^^^^1 

aJ'/^Vo,  IU7. 

Eidmatitnui                      ^^^H 

( a  //If  7^7 1^1  rnStf  /^i^^,  3  i  6. 

£<nii»«4^',  142,  141          ^^H 

mitTtodon^  317. 

a«eii^  IUJI                ^^H 
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Hamanumida 

Haminea 

constncta,  421. 
Hapalemur 

oriseus,  449,  450,  451, 
452,  453.  454,  455, 
456.  457,  458,  459, 
460,  461. 
Hapalus 

jousaeanmif  337. 
Harma 

eoncordia,  77. 
Harpa 

ventricaea,  411. 
Hegeeipyle 

hanno,  174. 
Helcyra 

kemina,  273. 
Helcystogrammn 

obseraMla,  523,  546. 
Helicarion 

bocki,  225. 

bomeensiSy  24. 

cumingii,  225. 

dimicUatuSt  225. 

kUli,  225. 

keppdli,  225. 

fowf,332. 

nucleatus,  331. 

ramaayij  225. 

vUrininaf  225. 

wAiteheadi,  24,  46. 

^f^o,  225. 
Heligmocera,   gen.  noT., 
507. 

calvi/rona,    507,    506, 
544.548. 
Heliodinea 

marginata^  535,  547. 
HeliodriluB 

lagosensUt  173. 
Helix 

adnata^  38. 

aglaia,  35. 

a/&ttAi,33. 

antiqiia^  44. 

approximaia,  41. 

ofpereUa,  335. 

hicoloT,  42. 

homeennSt  29. 

6<n<i^',  335. 

brooiei,  27. 

ceroconusy  42. 

a>//««f,  314,  315. 

conicoidetf  42. 

cofMu/,  34,  36. 

corrosa,  26. 

delibraia,  335. 

<f<mM,  26. 

<2afM>MZfti.  27. 


Helix 
fallacioM,  314,  335. 
JUxuosat  43. 
yo^a,  335,  336. 
germana,  44. 
^cw,  27. 

glutinoBO,  24,  25,  26. 
gobanri,  314, 
Aardouinit  335. 
hugoniSf  29 
*«//<mi,  43. 
infans,  37. 
iaabelia,  32. 
;antt«,  31. 
—  hifrons^  31. 
Jucunda,  34. 
labuanensiSt  42. 
martini,  31. 
mindaieTisis,  32. 
moMmbicmsis,  310. 
naninoides,  32,  334. 
nasutay  32. 
nobUis,  27. 
obUquata^  27. 
obscurata,  42. 
ochthoplax,  28. 
orientalis,  32,  44. 
penangeimsy  335. 
peralctnsisy  334. 
planorbis,  41. 
pamafia,  28, 
procumbens,  335. 
pulviaculnniy  45. 
quadrivolvisy  43. 
regalisy  31. 
rtsplendenSy  34. 
ruainoMy  335. 
Schumacher iaiMy  26. 
^Aonica,  314,  315. 
mmlegetianay  27. 
«/na/a.  32. 
stvettenhami,  334. 
^Aa»,  42. 
M*m>^i.  334. 
tamasinflUana,  489. 
tomentosay  42. 
^nufi/a,  42. 
tropidophoray  42. 
unguiculastra,  43. 
wYrca,  42. 
w«ate,  31. 
(^Egista)  grumuiuSy  43, 

46. 
(__)^rf,>a,  43,46. 
( — )  tomentosa,  42. 
(Camena)  aermanaf  44. 
(Oarocolia)    planorbisy 

41. 
(Ohloritia)  meander,4S, 

46. 
(— )^>fe»ia,  44,46. 


Helix 

(Chloritis)  quadrivolvis, 
43. 

(Qeotrochus)  fttoA^nns, 
44  46. 

^— )  itt^/awi,  45.  46. 

(—)  tigaemtiSy  44,  46. 

(MacroehlamyB)  A^ 
/tita.  35. 

(— )  atephoidesy  332. 

(Fapuina)  agnockcUtu, 
4oO,  491. 

( — )  antiquOy  44. 

(Pleototropis)      iw»- 
teriatuiy  43. 

(Trachia)  malaganay935, 
Helladotherium 

duvemagiy  323,  324. 
Heloderma 

AorrMiMwt.109.110,111. 
112,  115,  116,  119, 
120.  121. 

tuspectumy     109,    110, 
111,   112,  115,  116, 
119.  120,  121. 
Hemidaotylus 

ma^uta.306,351,353, 
354.356. 
Hemiplecta 

crosaeiy  334. 

cvmatium,  334. 

<zf»»i,  26. 

donovaniy  27. 

humphret/sianay  26. 

^c«cAi,  334. 

naninoides,  32. 

nobUiSy  27. 

obliquata,  27. 

sakayay  334. 

sckumachcrianay  26. 

soiUei/etiana,  27. 

^Waifti,  334. 

fceinkat^ana,  334. 
Henucha 

mi^of.  179.  180. 
HeptapteruB 

mustelinuSy  233. 
Herpienia 

eriphiay  61,  96. 

— .  var.  melanargty  96. 
Herpeetee 

auropunctatuSy  245. 

gracilis,  182. 

mungoy  2Ab» 
Herpetodryas 

carinatuSy  355, 448. 

— ,  var.  vincentiy  355. 

futouSy  355. 

graiidixquamtBy  355. 

ttulaSy  .155. 

sexcarinatuSy  355. 
46* 
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Herpyllus 

varie^m,  573,  574. 
Heepena 

borbanioa,  104. 

fore^an^  107. 

mohopaani,  104. 

moritili,  104. 

pisiirfra/u8,  107. 

(Oxynetra)   cambesina, 
105. 
Hiduntopterus 

doherttfi^  2bl, 
Himatioiie 

io/0i.  166. 

mnguinea^  166. 
Hipparchia 

m«(iiira,  268. 
Hinindo 

sp..  476. 

rwstica,  473. 
Histia 

fiaheUicomiB,  257. 
HomoBoaauruB 

«w>r,  167, 168. 

maximUiani^  167, 168. 
Homosteus 

wwYferi,  J  98.  199. 
Hoplobat  rnch  us 

rtinhardti,  376. 
Hyalimax 

viridjs,  218. 
Hyalina 

/««;«,  37. 

perlucida^  37. 
HybocvBtis 

0^/)Aa9,  346. 

jousseuumi,  346. 
Ilyda-spitherium 

meffocephalum,     322, 
325. 
Hydatina 

circitlata^  421. 

pht/sis,  421. 
Hydrochoprua 

capybara,  236. 
Hydrosaurus 

lesinensU,  115. 
HyU 

arhorea,  596.  600,  602, 
603,  604.  610,  611, 
619.  625, 627. 

— ,  var.  meridionaliSf 
611,  626. 

harytonm^  611. 

ctBruUa^  158, 159. 

peresit  611. 

rw^fl,  354. 
Hylambates 

maculcUuSy  308. 
Hylodes 

martiniceimSf  355. 


Hyomosohas 

aqua^icus,  385. 
Hypanifl 

acheloia,  78. 

itUhf^iOj  78. 
Hyperiodrilus 

a/ricanuSf  173. 
Hypochera 

io,  179. 
Hypochrysops 

alyattes,  357. 

architas,  357. 

cratevas,  357. 

settthes,  357. 
Hypolyosna 

cacuius,  61,  85,  107. 

en/lus,  85. 
Hypolymnas 

Wy«*»  79. 
Hyponomeuta 

confuselia,  527. 

mahalahelluSt       532, 
547. 

paucellus,  527. 

triangularis,  532,  547. 
Hypselostoma 

benbonianunif  338. 

crossei,  338. 

dayanum,  338. 

hungerfordianum,  337, 
348. 

luzonicum^  338. 

tramitans,  338. 

tithtferum,  338. 
Hyrax 

capensia,  465. 

dorsaliSf  465. 
HyreuB 

cordattts,  636,  638. 

yw^w,  636,  637. 


lanthina 

fragUis,  435. 

trochoideSy  414. 
Iguana 

tuherculata,  355,  466. 
Ilerdo 

androcles,  251. 

brahma,  251,  257. 

tpicles,  251. 

^mi«,  251. 
loluus 

howkeri,  85. 

cactUits,  85. 

pallenSy  86. 
Iridiua 

oblonga,  312. 
IschnaBpis,    gen.    noT., 
562. 

pe^d^/cr,  562. 


Jamidee 

amarauge,  366,  372. 

eampanuUUa,  367. 

oephinn,  367.  372. 

morphoides,  368. 

«a»ii<w,  367,  373. 

woodfordii,  367,  368. 
Janella 

papillata,  217. 
Junonia 

artaxia,  75, 

boapis,  74. 

cebrene,  74. 

c^io,  74. 

cuama,  74. 

Kaliella 

perakefisis,  333. 
Kallima 

alompra,  283. 

buxfoni,  283. 

i»acAtt»,  283. 

knyvetti,  283. 

limhorgii,  283. 

paraUkta,  283. 

Lacerta 

Oi^t/M,  113. 

g'alloti,  202. 

muralis,  630. 

oceiZo^o,  169,  170,  201, 
202. 

simongiy  201,  202. 
Lachesis 

mutus,  448. 
Lcelaps 

a<?tfft«,  644,  652.  653. 

cuneifer,  643.  647,  649, 
651,652,653. 

equitam,    641,    649, 
'     653. 

fiexitosa,    644,    650, 
653. 

hilaris,  650. 

Apitw,  642,  648,  6.')3. 

myrmophiluSy  642, 649, 
653. 

t?acMi«,  644,  650,  051, 
653. 
Lagoohilus 

swettenkamiy  341. 

townsendi,  341. 
Lagomys 

mrditSy  468. 
Lagostomiis 

trichodactgl^  244. 
Lama 

.^/awM,  386,  387. 

huanarhus,  386,  387. 

paro5,  3S6,  387. 

vicugna,  386, 387. 
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Lampides 

aiianus,  368. 

aratm,  368,  373. 

areas,  368,  373. 

asiarfa,  359. 

cassioides,  369. 

ceUno,  3(i8. 

ccerulina,  3<>8. 

coruscans,  3(i9. 

«m7t««C£iM,  368. 

paeudocraasius,  369. 
Lamprocystis 

co»K/t*«i,  333.348. 

malayana,  333,  348. 

fnolecula,  333. 
Lampusia 

(Priene)  murrayi^  436, 
444. 
Lonigtes 

a#»w,  310. 

ni/assanus,  310. 

oi'MW,  310. 

purpurevSf  310. 

»o/«/tt*,  310. 
Larus 

ichtkyaetusj  464. 

maculipcnnis,  373. 

serranuSf  137. 
Lasiommata 

6A«dra,  265. 

muirheadif  yar.  bhima, 
2t)6. 

pulaba,  265. 

aatricuSf  2<^. 
Laxiufl 

^fli?w«,  640. 
Latirus 

poit/gonuSf  411. 

(Peristemia)  forsA'olii, 
411. 

( — )  paiduccuf,  411. 
Laxita 

damajanti,  287. 

orphna,  287. 

telesiat  287. 
Lebodea 

ausfenia,  278. 
LeioptiluB 

paUaceuSy  495. 

ihonuB,  495. 
Lemur 

alhifrons,  454. 

anjuanensis,  454,  455, 
456.457. 

bntnneus,  454. 

nigrifroHSy  467. 

psilodactylus,  458. 

rufi/rotis,  454. 

varius,  454. 
Lcptaaihenura 

OffUhaloides,  135. 


LeptodactyluB 

caliginoms^  355. 

pentadactylus,  354. 

validus,  3o5. 
Leptodira 

semianntdata,  307. 
Leptopoma 

asptranst  341. 
Leptoptilus 

javanicus,  477, 479. 
Lepus 

cuniculus,    153,    158, 
161,164.244. 

iimidus,  164. 
Lestes 

«/a/t<«,  206. 

gracUUf  206. 
Letbe 

bhairava,  262. 

brisanda,  263,  264. 

chandica,  264. 

A»ar6a<.  263,264. 

disiana,  203. 

gulnikal,  263. 

Xa#wwi,  263, 

latiaris,  262. 

fneA'ora,  263. 

jntwerua,  264. 

purafM,  258. 

aerbonis,  264. 

giderea,  264. 

aidoniSy  264. 

ainorue,  262. 

vindhya^  263. 
Leucochitonea 

ZtftTtt^u,  105. 

paradisea,  105. 

umvulenaia^  105. 
Leuconia 

dmticulaia,  392,  396. 
Libellula 

oamatica,  204. 

marcia,  203. 

pruinosa,  203. 

trivialis,  203. 
Libjodrilus,    gen.    dot., 
175. 

violacctis,  173,  174. 
Libjthea 

levana,    var.     proraa, 
285 

fianwa,  250,  258,  2a5. 

roAmi,  2.50,  251,  258, 
285. 
Lima 

australis,  444,  445. 

«V«^a,     393,    396, 
398. 

loacambii,  444. 

murrayi,  444, 445. 

pectinaia,  444. 


Lima 

rotundata,  393. 

aquamoaa,  393. 
Limax 

agreatia,  223. 

ctnereoniyeTf  222. 

flavus,  "^2. 

hemphilli,  223. 

maximua,  222. 

megalodontes,  215. 
Limenitis 

austenia,  250,  251, 
278. 

danava,  277. 

disippua,  180. 

(fttrfi*.  251,  276. 

eurynome,  276. 

aelenophora^  281. 

^oy/a,  276. 
Limnaea 

natalenais,  309. 
LimopeiB 

forakalii,  433. 
Liophis 

andrea,  354. 

fugUivm,  353. 

regina,  354. 
Liparu 

<ii>par,  180. 
Lita 

crocipunctella^      520, 
546. 
Lithocranius 

too/Zm,  197,  207. 
Littorina 

anttispira,  487,  491. 

glahrata,  416. 

grano'costata,  416. 

i«/«»«.  4S8,  491. 

inatdaria,  416. 

nataimsis,  416. 

pyramidaliSf  416. 
Lomyia 

^roifc,  176. 
Lophopborus 

impeyanust  327. 

ihttyai,  212. 
Lopbotes 

capellei,  484. 

cepedianua,  483, 484. 

cristafua,  484. 

jIsAri,  484. 
Loricaria 

an««,  234. 

ra<itf«,  234. 

/twa,  234. 

atrigilata,  234. 
Loris 

graeiiia,  451. 
Lucina 

iigerina,  435. 
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Liicina 

tigrina^  430. 

(OodaJcia)  exasperata, 
429. 
Immbricus 

capensis,  174. 

eugenuB,  173. 
Lutra 

leptonyx,  212. 
Lyosena 

adoftiSy  180. 

aquatorialis,  637,  638. 

alsulus,  366. 

aZsM«,  180,  366. 

(uopus,  81, 

hiocellata,  366. 

hcUicOy  82. 

co/tce,  83. 

(^'sst^s,  82. 

corydon,  180. 

dionisius,  358. 

ffaika,  82. 

fflauca,  81. 

icants,  180. 

tno^,  365. 

j!'«ao««,  83. 

johates,  82. 

lucida,  82. 

Ipsimon,  82. 

mahaUckotena^  82. 

melana,  83. 

moriqua,  83. 

o«i««,  81. 

palemon,  637,  638. 

parsimonf  81. 

sichela^  82. 

sybaris,  83. 

telicanus,  82. 
LycflBnestheft 

amarah,  83. 

<ww/tts,  357,  358. 

otacilia,  83. 
Lycodon 

anamalletuia,  632. 

afr^flrfl«,    628,    631, 
632. 

travanoorictts,  632. 
Lycosa 

nt^a,  181. 

portosantanat  181. 
Lygosoma 

sundevallif  306. 

Mabuia 

tfff^a,  355. 

ayt/is,  353. 

— ,  var.  /wci«,  353. 

aurata,  355. 

/fiirf>,  35a 
Mach^ra 

japonictty  429. 


Maohsera 

radiata,  435. 
Macrochlamys 

aglaja,  var.  emargv- 
n<Ua,35. 

bartonit  332. 

conseptUy  332. 

consul.  34. 

r«</^H,  36. 

gluHnosa,  25. 

hatchongi,  332. 

jousouji,  332. 

jucunday  33. 

kumahensiSy  332. 

pafaniensiSj  333. 

peringundensiSy  313, 
316. 

plicifera,  314. 

stephoides,  332. 
Macroglossa 

bombgliformis,  180. 
Macropus 

giganteuSf  579. 

major,  143. 
MacrorhamphuB 

griseus,  627. 
Mactra 

decora,  428. 

/a«ro/t,  428. 

;«?/te/it,  428. 

olorina,  397. 

pulchra,  428. 

(Merope)  (Bqyptiaca, 
428. 
Malaoolimax 

nyctelius,  223. 

valentianus,  223. 
Malleus 

<z^6u«,  433. 

(MalvufunduB)  regula, 
434. 
Manchana 

amtella,  518. 
Marginella 

brdzieri,  440,  445. 

carinata,  440,  445. 

/ado,  435, 

^00^^  435. 

monilis,  435. 

obscurut  411. 
Martanda 

Janurdana,  262. 
Martesia 

striata,  430. 
Mepalizalus 

Jomasinii,  308. 
Melanagria 

galathea,  180. 
Melania 

episcopalh,  Y&r.  perak' 
efms,  34a 


Melania 

infracosiata,  348. 

malayana,  347. 

nodicincta,  310. 

nyossa^uz,  310. 

poli/morpha,  310. 

pupiformis,  310. 

simorm,  310. 

tuherculata,  310. 

— ,  Bubsp.   malayana, 
347. 

— ,  var.  malat/anOjMl , 

turritispira,  310. 

variabilis,  Bubsp.  ept- 
wwpa^w,  347,  348. 

(Melanoides)  fptaco- 
pali8,m7. 

(Striatella)   malagana, 
347. 

(— )  truncatuUi,  347. 

(— )  tvberculaia,  347. 
Melanitis 

^Mo,  270. 

penanga,  269. 
Melanocyma 

fauntua,  272. 
Melanoides 

malayoMus,  347. 

trunraiulus,  347. 

tuberculata,  847. 
Meleagrina 

fucata,  434. 

margarUifera,  434. 

vrtfta,  435. 
Melongena 

martini,  406. 

paradinaca,  405. 
Melopelia 

leucoptera,  194. 
Meroe 

menstrvalis,  422. 
MesodeBma 

«/ruito,435. 
Mesolimax 

brauni,  223. 
Meeoprion 

qnseus,  356. 
Miagrammopet 

«coparit(«,  555. 
Microchsta 

6«2(2ar(i(,  174. 

m^t,  49, 174. 
Microoystina 

eat«rfi«,  39. 

tVff»«.37,  46. 

pudenSt  38. 

tfec/uM,  38. 

s^.jioAni,  38,46. 

townsendiana,  333. 
Microcystis 

d^yoXwfia,  87,  46. 
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MicroojstiB 

lowi,  37. 

macdotiffaUi,  37. 

miliacea,  37. 

perlucida,  37. 

tersa,  36,  37,  46. 
Micromerus 

Malts,  204. 
Micronjmpha 

aur(n'a,  205. 
Milvago 

niegalopterus,  135. 
MilTus 

tpfft/ptiactts,  469. 

ictinus,  469. 

migraTM,  469. 

regalUt  469. 
Mimeaeoptilus 

pumilio,  495. 
Mitra 

amphoriUa,  410. 

ferruginea,  410. 

granatina,  410. 

iUerata,  410. 

miranda,  440,  445. 

rubritincia,  410. 

scabriuscula,  410. 

scutulata^  410. 
Mitromorpha 

^flurwTt,  487,  491. 
Mitrularia 

cicatricosa,  417. 
Modiola 

auricufata^  430. 
Modiolaria 

ccdnobita,  393,    394, 
395. 

eummgiana,  394. 

cuneafa,  394. 

marmoraia,  393,  394, 
395. 
Monopeltis 

sphenorht/nchuSf  306. 
Montaouta 

aeuminatOf  442. 
Monticola 

cyanuSf  472. 
MiigU 

IrtusUiensia,  357. 
Murex 

aduncoapinosus,  404. 

cycLcantha,  405. 

hountellum,  405. 

lycacantha,  405. 

macgUUvrayif  404. 

martinianus,  404. 

oc^a,  404. 

acolopax,  404. 

temitpina,  404. 

tribuius,  435. 

troxheli,  404. 


Murex 
(Ohicoreus)    anguli- 

ferus,  405. 
( — )  ramo9U8, 405. 

MU8 

arborariuSf  186. 

argillosm^  186. 

hlanfordi,  326. 

dolichurus,  186. 

arthodon,  468. 

rutilans,  186. 

(Isomjs)  abgssinicm, 
186. 

(— )^w»w7w,  186. 
Muscioapa 

parva,  628. 
Musciaaxioola 

albifrons,  134. 

rufiverieXf  134. 
Mjroalesis 

anapUa,  262. 

anoxias,  259. 

anaxioides.  259. 

charaka,  260. 

diniche,  261. 

dohertyi,    261,  262, 
289'. 

/u«ja,  261. 

fusaim,  261,  262. 

gotama,  260. 

janardana,  262. 

khasiana,  260. 

9naianea«,  262. 

malsara,  260. 

malsarida,  260. 

mnasicles,  262. 

nicotia,  2if>0. 

oc«/a/fl,  260. 

aroo/es,  261. 

perdicias,  260. 

riMfM,  260. 

sa$iaiana,  260. 

«ttr>ErAa,  261. 

uatidata,  261. 
Mygale 

guyaneinis,  551. 

sancti'Vincenti,  553. 
Mylothris 

aaathina,  95. 

Clarissa,  189. 

jacksoni,  190,  194. 

mackenffiana,  190, 194. 

fum^isAiM,  190. 

rueppelli,  190.  191. 

trifUoniana,  189,  194. 
Mjodes 

lemmuSf  655. 
Myrina 

tM^//a,  372. 

jolcu8,372. 


Mjrina 

po^^^ntf,  86. 
Myrmeoozela 

ochnuyiellOf  617,  545. 
Mytilus 

^/J?r,  430. 

pema^  430. 

pictus,  430. 

senegalensis,  430. 

taprobanensis,  430. 

variabilis,  397. 

Nacaduba 

amaura,  361.  362,  372. 

ancyra,  361. 

ardates,  366. 

a«rfar<«,  359. 

<f urn,  363. 

<;Mr<rf«,  360,  361,  372. 

/eWm,  359. 

Arwrio,  362,  372. 

>fcw«>w,  361,  372. 

ligamenta,  361,  372. 

/tnoi^a,  363,  364. 

macrophthalma,    359, 
360. 

maniana,  361,  372. 

-worn,  359, 

pa/mwm,  363. 

plunihata,  359,  360, 
372. 

prominens,  360. 

ngiensis,  360,  372. 

piiKw/o,  363,  364,  372. 
Naia 

ilate,  308. 

mosaamhica,  308. 

nigrieoUis,  308. 
Nais 

elinguis,  51. 
Nanina 

a/6(;r«].  31. 

amphidroma,  31. 

atrofuSca,  26. 

bomeensis,  29. 

brookii,  27. 

crw^or,  313. 

consul,  34. 

corroaa,  26. 

<2<!iu)a,26. 

donovanif  27. 

alutinosa,  55. 

!Ur>Er/(>^<iana,  26. 

hyalina,  35. 

infans,  38. 

Janus,  31. 

jucunda,  var.  nana,  35. 

macdougaUi,  37. 

obliauata,  27. 

producta,  32. 

regalia,  31. 
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Nanina 

sottlet/etiafkif  27. 
striata,  32,  334. 
mbcastar,  313,  315. 
tereat  36. 
iritoniensis,  313. 
(Ariopbanta)  Sarawak- 

ana,  32. 
(Hemiplecta)  huffonis, 

(—)'nasufa,  S2. 
(Macrochlamy8)a^^ta, 

35. 
( — )jucunda,  35. 
(Microcystis)  townsend- 

iana,  333. 
(Rhyssota)    borneensis, 

29. 
( — )  hrookei,  27. 
(Trochomorpha)  ^Aats, 

42. 
(Xesta)    decrespignyiy 

26. 
( — )  glutinosa,  25. 
Nassa 

albescens,  408. 
— ,  var.  fenestrata,  408. 
aUjijmnctata,  408. 
coronafa,  408. 
crenolirata,  408. 
fissilabris,  408. 
gemmiUaia,  408. 
grandiosa,  407. 
lentighiosa,  407. 
marginuluta,  43.5. 
moltiana,  406. 
nodicosfata,  408. 
ptUlus,  407. 
punctata,  407. 
vcfo/^,  407. 
verrucosa,  408. 
Natica 

chemnitzi,  414, 
forskalii,  414. 
maroccana,  414. 
pulicaris,  413. 
rw/a.  414. 
i<Bniata<,  413. 
vestalis,  435. 
(  Mam  i  Ua)  ;;2«/ano»^097ui , 

414. 
(Naticina)  papiUa,4:l4» 
(Ne?erita)  S»rfywia,414. 
(Polinioes)    mamillaf 

414. 
Nemertodrilus 
griseus,  173. 
Neocoenyra 

dupltx^  62. 
Neojanella 
i?«6f  J,  217. 


Neope 

agrestiSf  265. 

armandii,  265. 

AAorfra,  265. 

AAtwa,  255,  257,  266. 

khasiana,  265. 

moorei,  266. 

muirheadi,  266^ 

pw/aAa,  265. 
I^eotragus 

ArtrAri,  211,  212. 

saUianus,  211,  212. 
Neptia 

cKTcris,  276. 

flwforflr,  276. 

agatha,  78. 

amha,  275. 

— ,  var.  carficoides,  275. 

ananta,  274. 

anjana,  275. 

hurmana,  275. 

cartica,  var.  burmana, 
275. 

carticoides,  275. 

clinia,  276. 

dindinga,  274. 

disrupta,  276. 

duryodatia,  275. 

eurgmeney  276. 

eurgnoiiie,  276. 

hordonia,  256. 

kamarupa,  276. 

khasiaim,  21  o. 

mahendra,  276. 

meetana,  276. 

wtaA,  274. 

nandhm,  256,  276. 

fw/a,  275. 

rrwtta,  274, 

swinhoei,  276. 

varmona,  256,  276. 
Nerita 

aM/ci//a.  419. 

arabica,  419. 

ckamaleon,  419. 

^»^M,  419. 

po/t^fl,  419. 

quadricoloTf  419. 
Neritina 

crepidularia,  391. 
Neurubasis 

apicalis,  204,  206. 
Neurosigma 

doubledayi,   256,    277, 
289. 

«!»a,  277. 
Nigritella 

conicoides,  42. 

tropidophora,  42. 
Nop« 

coccineus,  572,  575. 


Notoryctes 

<ypkp«,327,328,4n6. 
Nucras 

tesseilata,  306. 
Nucula 

rfJAst^a.  442,  445. 

umbonatOf  443,  445. 
Numeoius 

tahUiensis,  299,  300. 
IfyctioebuB 

javanicus,  451. 

tardigraduSf  453. 
Nyctieorax 

caUdonicus,  178. 

griseus,  18,  178. 

obscurus,  13(». 

violaceust  176, 177,178. 
Kyctinomus 

africanus,  182, 183. 

oestonif  182. 

fo6a/w«,  182,  183. 

miarensis,  183. 

Tnu^o^,  183. 

taniotis,  182,  183. 

ventral  is,  183. 
Nymphulia 

alpheda,  28a 

cfUed<ynia,  284. 

candiope,  80. 

ephyra,  80. 

guderiana,  81. 

schreiheri,  283. 

Ochyrocera,    gen.   nor., 
565. 

arietina,  566,  575. 

guinquevittata,   566, 
575. 
OdenesUs 

potatoria,  180. 
Odostomia 
/auroti,  435. 

fischeri,  441. 

(Turbonilla)  (Tojuor- 
guinea,  441,  44.5. 

( — )    consiricta,   441, 
445 

(— )/icAfri,441,445. 
CE^codoma 

cephalotis,  462. 
Oedeinalopborua 

basalis,  495. 
Gilstrelata 

parvirostris^  295,  3001 

torqnata,  122. 
(Eta 

compta,  532. 

fastuosa,  533,  .547. 

fulviguttdla,  532,  .547. 

punctella,  532,  547. 

wrf^eo,  533,  547. 
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Oliva 

bulhosa,  435. 
infiata,  411. 
Omalonyx 
patera  f  218. 
unguis^  218. 
Oiupiialotropis 
carinata,  347. 
carolinetisu,       490, 
491. 
Oonops 
fyuratus,  5(U,  675. 
globimanus,  6(53,  57^. 
princeps,  567. 
pulicarius,  564,  575. 
ifpinimanuSt  663,  675. 
Oopelta 

nigropunctaia,  222. 
Opeas 

gracik,  337. 
Ophiomorus 
blanfordii,  631. 
6rer^,  628,  631. 
Ophthulmidion 
fuscum^  352. 
Opittboporus 
penangensiSy  340. 
M>/tf<u«,  340. 
Opistbostoma 
paulnccuBy  343. 
peraJceiise^  343. 
Opopiea,  gen.  nor.,  560. 
cupufus,  560. 
deserticola,  560,  575. 
Oreas 

canna^  373. 
Oreomya 

^^(ptts,  185. 
Oreotragus 

saUator,  211,389. 
Orneodes 

eudactyla,  496,  542. 
Orthetrum 

camaticum^  203,   204, 

206. 
pruinosum^  203. 
triangularis^  204. 
OrvTc 

foisa,  207. 
gazdla,  467. 
Oseella 

aneonivellay  517. 
OsteoliemuB 

tetraapis,  151. 
Ostrea 
comupina,  435. 
crista-gaiii.  435. 
limace'ila,  435. 
Otaria 
gillespih  326, 
«^€/^m,  326. 


Otiothops 

amazonicus,  575. 

lapidicoloj  574. 

obionqus,  574. 

walckenaeri,  675. 
Otocinclus 

affinity  234. 

nigricauda,  234,  235. 
Otomjs 

amhieicBt  184. 

hranfm,  185. 

irroratus,  184,  185. 

jacksoni,  184. 

uni^uicatus,  185. 
0?i8 

aiyo/j,  321. 

nahoor,  321. 

;w//i,  321. 
Oxyptilus 

pitsiUidactglvSt  495. 
Oxjrhopos 

plumbeus,  352,  354. 
Oiytcs 

sakayat  334. 

Faohydactylus 

oshaughiessyi,  306. 
Pachylomenw 

aspendusy  561. 

sal^brosuiy  550. 

scrupenst  550, 
Pachyomis 

elephantopuSy  480,  481. 

immanis,  482. 

rothschildi,  481.  482. 
Psdisca 

longipalpanay  606, 644. 
Palflcotragus 

roM^iJ,  319,  320. 
Palaina 

»«w7/t,  343. 

wperba,  344. 
Palthis 

arcasaliSy  615. 

mimasaliSy  516. 
Paludina 

bengalmsisy  suhsp.  polg» 
grammay  347- 

sumatrensiSy  347. 
Pampbila 

ayresiiy  104. 

fwrhonica,  104. 

calliclesy  102. 

faiuellusy  104. 

hoitentotay  108,  104. 

mohopaaniy  loi. 

monasiy  104. 

moraittiiy  102. 

morifUiy  104. 

obumbrata,    61,    103, 
107. 


Pampbila 

occ«//a,  61,  103. 104. 
Papbia 

inachttSy  283. 

parakktOy  283. 
Papilio 

achinty  98. 

agaiha,  78. 

agathitia,  95. 

a;'ajp,  180. 

antheusy  100. 

aro/tM,  368. 

arcluruSy  251 . 

asteriasy  180. 

aureliusy  270. 

brigitta,  94. 

cdiBUSy  81. 

c/f/ia,  74. 

coc/«,  282. 

constantinus,  187,  188. 

corinnem,  100. 

cresphontes,  180. 

cynortay  188. 

iadalusy  80. 

(2<mi$,  366. 

demoleuSy  101. 

echerioidesy  189. 

eUpAenor,  250. 

encedoHy  72. 

fr<m,  25J. 

;lare^/a,99. 

forestaUy  107. 

ganeesa,  261. 

flr^<w,  251,  258. 

naquinus,  287. 

harpaXy  89. 

Uitnyiay  78. 

Jacksoniy  188, 194. 

XtwAwo,  251,  258. 

lurlinuSy  100. 

lysimon,  82. 

macfuion,  180,  258. 

mackinnoniy  187,  194. 

meieagris,  80. 

mesentifuiy  96. 

minervay  264. 

moraniay  61, 100,  107. 

octavia,  lb, 

pariSy  261. 

parsimon,  81. 

periandery  282. 

podalirius,  180 

poly  nice y  284. 

py'ladesy  100. 
rneteiioTy  261. 
sakontala,  250« 
severinay  96. 
sulpitiay  281. 
telearchuSy  250. 
telicanusy  82. 
vindtJCf  101. 
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Paradrilus 

ro8<B,  173. 
Paralimax 

infermUtenSf  224. 
Parmacella 

valencienniif  224. 
Parmarion 

beccarii,  24,  224. 
daria,  24,  224. 
pupillaris,  34. 
Patella 

chUonoides,  420. 
Patula 

(Macrocycloides)  oh- 
acuratay  42. 
Pecten 

challetigeri,  443,  445. 
lividuSt  4'54. 
luctUenti($y  434. 
7>//oa,  434. 
sangiiineits^  435. 
sanguinolenfus,  435. 
tenatorius,   392,    393, 

395.434. 
spkndiduluSy  435. 
twrt««,  392,  393,  395. 
Pectinator 

spekii^  244. 
PectunculuB 
amboineiutui,  433. 
pectini/armiSt      432, 

433. 
pectuncufus,  432. 
subauritm,  432, 433. 
Pelargodes 

magnus,  477,  479. 
Pelargopsid 

magnuiff  477. 
Pelias 

ft«T<5,  579. 
PelicinuB,    gen.    noT., 
559. 
marmoratus,  559,  575. 
Pelobates 

cultripes,     601,     603, 
604,  615,  616,  626, 
627. 
/f*«cM«,  593,  601,  602, 
603,  604,  605,  614, 
615,  616,  626,  627. 
Pelodytes 
punciaim,    594,    595, 
597,  598,  599,  601, 
603,  604,  617,  619, 
626,  627. 
Pentbema 

darliSa  276. 
Peraroeles 

nasuta,  140. 
Perichfleita 
capensiSf  174. 


Perionyx 

sp.,  174. 
Perna 

femoraliSf  435. 
Perodicticus 

potto,  453,  455. 
Petricola 

bipartita,  394. 

chinensis,  394. 

hemprichi,  394, 435. 

lithophaga,   394,    396, 
398.  435. 

typica,  394. 
PetrodromuB 

tetradactylus,  182. 
Pexicnemidia 

wtre//a,  518,  545. 
Phaedusa 

filicostata,  339. 
Phaenothele 

gaujonu  551. 

insularia,  551. 
Phaethusa 

magnirostris,  301. 
Phaeton 

athereuSf  800. 

ruhricauda,  293,   298, 
300. 
Phalacrocorax 

van'tM,  465. 
Phalcena 

(Tinea)  punctella,  632. 
Phalangista 

tmlpina,  140. 
Pbascolarctos 

dnereus,  142. 
Philidora 

kardouini,  335. 

wrayi,  335. 
Philine 

angasi,  392. 

a;j«r?a,     392,     396, 
398. 

onentaliSy  392. 
Pbilotbamnus 

irregularif,  306, 

punctatuSf  307. 

semivarUgatus,  307. 
Pblegoenas 

tristigmata,  327. 
Pboenicopterus 

andinus,  136. 

;aw<w,  132,  136. 
Pbolas 

dactvlus,  395. 

ergthraa,  395. 
Phos 

ro^eo^uA,  408. 
Pboxopteris 

tfirididcrsanaj     504, 
543. 


Pbrygilus 

atriceps,  132,  133. 

coracinus,  \32, 133. 
fruticeiu  133. 
PhrTDOcepbalus 

ro<i</«',  628. 
Pbrjnomantis 

blfasciata,  308. 
Pbylloscopus 

superciiiosus,  628. 
Pbjsa 

ngcusana,  309. 

ivccinoides,  309. 
Pbysopsifl 

africanay  309. 
PicumnuB 

minutus,  125. 
Pieris 

eripkia,  96. 

meaentina,  95. 

«ev€rf  na,  96. 
Pimelodus 

huckleyi,  232. 

bvfoniui,  233. 

cAarfM,  233. 

cottoides,  23a 

maculatus,  233. 

vaUnciennU,  232. 

(Pimdodella)  ti^WH 
mannt,  232. 

(—J  latenstriga,  232 

(— )   nigribarbis,   232, 
236. 

(Pseudopixnelodus)  do^- 
toiic*,  233,  235. 

(Peeudorhanidia)  nigri- 
barbis,  232. 

(Rbamdia)     kilarii, 
233. 
Pinna 

attenuaia,  435. 

6i«>for,  483. 

nigrina,  485. 

Parana,  435. 

rigida,  433. 

ruais,  4;i5. 

«frra,  433. 
Pirula 

decussata,  435. 

/<?««,  413. 

nodosa,  435. 
Pisania 

t^noz,  405. 

f  iwo^t,  409. 

/ritofiouf^  405. 
Pitbecopt 

dioniaius,  358,  372. 

— ,  vap.  steirema,  358, 
372. 

fiUgens,  250. 

A^2^,  358. 
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Pitheoopt 

steirtma,  358. 
Flaoostylus 

calm,  489.  401. 

eddi/stonensis,  489. 
guppt/i,  489.  491. 

fnacfariandi,  490. 

macgiUivrayi,  490. 
Plagiaulax 

daumni,  585,  586. 

minor,  585. 
Planaxis 

breviculus,  416. 
Planema 

tfttry/'^i,  635. 

latifasciata,  635,  638. 
Planlopira 

brevuetOf  335. 
Planorbis 

ex/«/tM,  339. 
Platiilea 

alba,  327. 
Platycerous 

eryihropeplus,  130. 

eximiuSf  130. 

icUrotU,  129. 

pennant  if  130. 

xanthogenys,  129. 
Platynota 

repandana,  499,  543. 

rostrana,  499,  543. 
Platyptelia 

ap.,  495, 542. 

pusiaidactyla,  495, 542. 

tecnidion,  495. 
Platy8tict4i 

greeni,  204, 206. 

nilaris,  205. 

ynaeulafa,  205. 
Plecoatomus 

commertonif  234. 
Pleurotoma 

tuberoulata,  404. 

violacea,  403. 

(Drillia)    baynhami^ 
404,435. 

(— )cJi«//^^m,438.444. 

(— )  croAw,  4.39,  444. 

(— )  %/:ff,  439,  444. 

( — )  Virginia^  404. 

(— )  t£>a^«owi,  439, 444. 

(Surcula)  <?a^<fwa,  403. 
Pleurotomaria 

adansoniana,  485. 

beyrichi,  485. 

gwtyana,  484. 

rumphii,  485. 
Plicmtula 

8p.,434. 
Plutella 

cruciferarumy  518, 545. 


PlutelU 

xylostella,  519,  545. 
Podioeps 

caliparaus,  137. 
Pa^cilia 

Ar^ranM,  521,546. 
Poepbila 

mirabilis,  465. 
Poljhyiuno 

godmani,  525,  546. 

tenuis,  525. 
Polyomnmtus 

amarah,  83. 

cissus,  82. 

c^^o^,  358. 

yesoMS,  83. 
Polytoreutus 

caruleus,  173. 
Pontia 

m«,  97. 

tritogenia,  96. 
Porphyrio 

caruleus,  47,  48. 

chloronofus,  48. 

hyacinthimu,  47. 

madagascaricnsis,  48. 

poliocephalus,  47. 

puitferiUenfus,  47. 

smaragdonotuSf  47,  48. 

vetentm,  47. 
Poiena 

melanoptera,  255. 
Precia 

amettris,  75. 

artaxia,  75,  76. 

cuama,  74,  75. 

nachtigaliif  76. 

octavia,  75. 

pelaagist  75. 

petersiif  75. 

aesamu*,  75. 
Preussia 

siphonochataf  173. 
Priene 

fnaqellanious,  436. 
Prist!  poma 

crocro,  356. 
PropelarguB 

cayluxensis,  477,  479. 

edwardsi,  478,  479. 
Proaopeas 

tcheheUwse,  337. 
Prosotas,  geu.  dot.,  366. 

caliginoaa,  366,  372. 
Proeynina 

am%tMi,  306. 
Protelea 

cristatus,  2ffl, 
Prothoe 

anqeUca,  284. 

caiedonia^  256,  284. 


Prothoe 
franckii,  284. 

uniformis,  284. 
Protopaoe 
Carolina,  180. 
c«/<ri«,  180. 
Protoptenif 

annectens,  147. 
Psammobia 

elongata,  435. 

malaccana,  425. 

fnoftma,  435. 

pallida,  425. 

au^'Wa,425. 

(Heteroglypta)    corm- 
^o/a,  425. 
Paammophis 

angoUnm,  307. 

sibilans  fTar.  subftrnniata^ 
307. 
Paammottca 

oblonga,  425. 
Paamraotella 

oblonga,  425. 
Paeoadia 

abrojcasella,      528, 
546. 

adusUUa,  528,  546. 

aureoapicella,  528. 

confusella,  527.  516. 

exomo/a,  528,  546. 

gelidella,  528. 

ingricella,  527,  546. 

A^f,  528,  546. 

nivoseUa,  528,  546. 

notatella,  528,  M6. 

paucella,  527,  546. 

xanthorrhoa,  528. 

(Cryptolechia)  strigosa, 
527. 
Paepbopborut 

rupeliensis,  8. 

«^a/^it,  8. 
Pseudacnea 

boigduvalii,  79. 

lueretia,  79. 

^5r«»,  61,  79. 

trtmenii,  79. 
Pseudanaphora 

arcanelia,  516. 
Pseudoobloria 

aureivenlris,  133. 
PaeudooTclophia 

KKi/^'.  632. 
Pseudonympha 

6mz,  62. 

<2t<;>^,  62. 

fM/o/tt,  62. 

iwriVa,  62. 
Paeudopbcea 

splendent,  204. 
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Pseudopimelodus 

parahiba,  233. 
Pseudonenia 

kapayanensisy  339. 
Pterooera 

bryonia,  419. 
PterocycluB 

albersi,  340. 

regeUpergeri^  340. 
Pterophorus 

8p..  496.  542. 

agraphodactyluSj    496, 
542. 

aspilodactylus,    496, 

bipunctatuSf  496. 
oxydactyltis,  494. 
paleaceuSy  495. 
participatus,  496. 
praeustm,  496. 
Pterygospidea 
hKayava,  106,  107. 
jame^oni,  106,  107. 
motozif  105,  106. 
Ptychamorbia,  gen.  noT., 
497. 
oatcTiana,  498,  543. 
exmtana,  4U7,  548. 
Puffinus 

anglorumy  476. 
assimilis,  300. 
chlororhynchus^    300, 

475, 476. 
ctnereu»f  475,  476. 
dichraus,  300. 
fuliginosus,      475, 

476. 
gavia,  627. 
nalivUatiSy      295, 

300. 
ohscurnsy  476. 
tenuirostris^  476. 
yelkouan^  475. 
Pupa 

nunanenm^  338. 
palmtra,  337,  338. 
plicidens,  338. 
salwiniana^  338. 
stTopkostoma^  338. 
(Bojsidia)    palmira, 

337. 
(Scopelophila)    po/- 
fwira,  337. 
Pupina 
aWa/a,  345,  346. 
artf^  34.5. 
aureola,  345. 
brenchleyi,  490,  491. 
/ott;i,  ^5. 
tahafensia^  345. 
tchehelenm,  346. 


Pupina 

(Registoma)    compla- 
nata,  490. 
Purpura 

cegrota,  409. 

whinata,  409. 

«/«^a,  409. 

hippocastanum^  408. 

mandneUa,  409. 

rttdolphi,  408. 

/isso^i,  409. 

wahlhergi,  436. 
Pygmieodrilus 

quilimanensis,  173. 
Pyrameia 

cardui,  74. 
Pyrgus 

diomus,  101. 

dromits,  101. 

»Kj/a,  101. 

naiifis,  102. 

sataspeSf  102. 

secesstis,    61,    102, 
107. 

tnWftr,  101. 
Pyrrhula 

europattt  472. 
Pythia 

bomeensis,  339. 

Querquedula 
cyanoptera,  136. 
oxyptcra,  136. 
iwiwa,  132,  136. 

Bagadia 
cr^a,  253,  266. 
rr«?o,  266. 
RalluB 

rhytorhynchus,  136. 
Kana 
Gy*Y/s,  697.  598,  600, 

602,  603.  604.  606, 

608,  609.  610,  619, 

625,626. 
orra/w,  600.  601.  603, 

604,  605,  606,  625, 

626. 
cachimians,  375. 
caucasica,  375. 
dentcx^  376. 
e«?tf/<^^rt,374,375,376, 

381,  600.  601,  603, 

604,  605,  606,  609, 

619,  625,  626. 
— ,   var.   lessona,  376, 

382. 
— .    Tar.    marmorata, 

376. 
— ,  var.  nigromaculafa^ 

376,383. 


Bana 
eseidenta.   Tar.   ri^i- 

&M»dtt,876,  625. 
— ,  Tar.  ailvalica,  376. 
—.  Tar.    ^ypKw,   376, 

380. 
fortU^'SIb,  376. 
— ,  Tar.  perezi,  376. 
^<»ca,   600,  602,  603, 

604,  607.  625,  626. 
kiapanica,  376. 
— ,  Tar.  bedriaga,  376. 
— .  Tar.  lata&iti,  376. 
honnorati,  607. 
i6«rfca,  600.  602,  603, 

604,  608.  625,  626. 
japonicay  610. 
fa^ajrf*t,  597,  600,  602, 

603,  604,  608,  609, 
625,626. 

matitima,  376. 
marmorata,  376. 
ridibunda,  375. 
— .  var.  lessona,  2^b. 
dcotica,  376. 
temporaria,  374,  376, 
600.  601.  602.  603, 

604.  605,  606,  607, 
608.  609,  610.  625, 
626. 

tigrina,  376. 
viridis  aquaiicOy  376. 
Banella 

cmmcna,  435. 

granifera,  413. 

$pifu)8a,  413,  435. 
Bapana 

&u/^0M,  408. 
Baphicera 

satricus,  266. 
Bappia 

concoloTf  308. 
Beclusia 

roUandiana,  414. 
BecurTirofltra 

fl«<&Vw,  132,  137. 
Bhaindia 

paraMba,  233. 
Bhea 

darwini,  132,  137. 
Bhinoceros 

bicomis,  246,  327. 

>t«^/oa,  246. 

lattiotis,  665. 

sunmtrensis,    654, 
655. 
Bhinoohetus 

M«^a/f«,  9,  10. 
Boinopalpa 

/«/m.  249,  2S4. 

polynicf,  284,  286. 
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Bhinopalpa 

sabina^  285. 

vatuki^  285. 
Rhiostoma 

jausseaumi,  340. 
Bhizomyg 

annectens,  186. 187. 

macrocephalus^  186. 

tpUndens,  186,  187. 
Bhodina 

perakenns,  337. 
Bhyothewis 

marciUi  203. 
Bhysota 

8p.,  334. 

lyrookei,  28,  29. 

5tt//rt,28. 

dvitija,  28. 

otwOT,  28,  29. 

p/ttto,  334. 

porphyriay  28. 

semiffiobota,  28. 
Bicinula 

ckrysostoma^  409. 

«^a,409. 

spectrum^  409. 
Bostellaria 

fftrfo,  436. 

curvirostrUf  419. 
Botula 

6/^/^a,  332. 
Botularia 

biptffa,  332. 
Bjssota 

6rw>t«,  27,  28,  29,  47. 

jflHItfi,  31. 

fwfft^/o,  32. 
regalis,  31. 

Sacoogafter 

maculatay  226,  227. 
Samanta 

rwrfw,  260. 
Samia 

ceanothiy  179. 

cecropia,  179. 
Siimotberiura 

Ao»«»tert,  317,  318, 319. 
Sardaga 

oculata,  260. 
Satsuma 

petakensis,  334. 
Saturnia 

carpini,  180. 

py7«,  180. 
Satyrus 

armandii,  265. 

/oAa,  266. 

padma,  266. 
Scalaria 

distinct  a,  441,  445. 


Scapharca 

natalenaiSt  435. 
Scaphiella,     gen.    nov., 
561. 

cymballanaf  561. 
Scardofella 

iiwa,  194. 
Scintilla 

pustiUeUa,  532. 
Sciurus 

annulattis,  184. 

cepapi,  184. 

madagascarienm,  458. 

rufobrachiatus^  183. 

vulgaris,  244. 
Soopelophila 

palmira,  337. 
Seoptonoreia 

t^mlMes,  493,  542. 
Scopus 

umbrettOf  18. 
Scorpaena 

frondosa,  482. 
Sf^robiculnria 

scycheliarum^  427 
Scytodes 

ba^'ula,  569,  575. 

/wjra,  571. 

yoWa,  568. 

guyanenmsy  571. 

hebraica,  568,  575. 

lineaiipes,       bli)^ 
bib. 

longipeSf  567,  575, 

macula^  568. 

marmorata,  567. 

taczanowskii,  567. 
Seuiele 

chinensiSy  427. 

(lacra)      sei/chellarum, 
427. 
Sephisa 

Chandra,  273. 
Septifer 

excisuSf  430. 
Sergiolus,    gen.    noT., 
573. 

eJegans,  574. 

variegaius,  574. 
Serin  us 

hor/ulanus,  472. 
Serniyla 

chaperif  348. 

fj)iacopali8^  347. 

perakensis,  348. 
Setina 

irrorella^  180. 
Setomorpha 

rupicella,  511,  544. 
Sicydiuin 

plumicrif  356. 


Sigaretus 

planuiatuSy  414. 
Siliqua 
j'aponica,  429. 

polita,  435. 

pulckra,  429. 
SimsBthiB 

aurofascianay  529. 

rimulalis,  529. 

(Cbordates)     aurq/ox- 
danOf  529. 
Simii^ 

wM)rto,  301. 

satyrus,  301. 
SimooephaluB 

nt/assa,  306. 
Siphonogaster 

agi/ptiaci(s,  48,  50, 
174. 

millsoni,  48,  49,  50, 
51.  174. 
Siptomis 

modesta,  135. 
SistruiD 

chrysostoma,  409. 

datum,  409. 

finceUum,  409. 

tuberculatum,  409. 

ttmio/tiiTi,  409. 
Sitala 

anqulata,  39. 

o/i^^kz,  39. 

carinifera,     40, 
333. 

everetti,  39,  46. 

gromaHca,  40. 

infula,  39. 

Artt«i«a,      23,      40, 
46. 

(wrAis,  40.  46. 

recondita,  40. 

singularis,  39. 

tmbbiliraia,  23,  40. 

trtcarinafa,  23,  40. 

ttvtrfa,  40. 
Sithon 

chromis,  372. 

phocidfs,  372. 
Sivatherium 

giganfeum,  321,  325. 
Bmerinthus 

oceilatus,  180. 

;)opfi/t,  180. 

/iVitf,  180. 
Solarium 

atkmsoni,  441,  445. 

discus,  442. 

Utvigatum,  415. 

prrfpfctivumy  415. 

(Philippia)    hybridum, 
415. 
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Solea 

intcripta,  357. 
8olen 

eeylanieust  435. 

truncatue,  428. 
Sorex 

cooperi,  349. 

minuius,  349,  350. 

personatwi,  349. 

pyt/matts,  349. 

«{mt7»,  4&S. 

vulgaris,  349, 350. 
SoriculoB 

(»iM2a/iM,  350. 
Sospitft 

neophron,  286. 
Spatha 

a2a^a,  310. 

nyasiiaensis,  310. 
Spcotyto 

cunicufaria,  135. 
8phsrodactylu8 

cem't,  352. 

fniorolejHs,  351,  353. 

vincenti,  354. 
Sphenisous 

demersus,  326. 
SphinguruD 

prehennUs,  236, 244. 
Spoinx 

ligustrir  180. 

oireodaphne,  180. 
Spilotea 

variabilia^  448. 
Spiraculum 

regeUpergerif  340. 
SpondyluB 

8p.,  434. 

aculeatus,  393,  395. 

g<ederopus,       393, 
395. 
Starnoenaa 

cganocrphahf  194,196. 
StenobaidB 

occipitalis,  206. 
Stnnogyra 

sweUenhami,  337. 

tchehelensis,  337. 

(Opeas)      terebraliSf 
337. 

(Subulina)  tchehelenHs, 
837. 
Stenoonops,     gen.    nov., 
564. 

scabriculuSf  565. 
SteDope 

Jaoanicua,  457. 
Stenoptilia 

pumilio,  495,  542. 
Slercoruriug 

parasiticus,  486. 


Sterna 

6ffytt,  298,  300. 

fuligitwsa.  296.  300. 

/uiMK'a,  296,  300. 

melanauchen,     298, 
300. 

panaya,  300. 

tntdeaui,  373. 
Stiboohiona 

coresia,  273. 

nicTea,  273. 
Stiboges 

nymphidia,  288. 
Stictophthalma 

camadera,  271. 

hotcqua,  271. 

/otMsa,  253,  271. 
SUlochiroa 

rovennensis,  651. 
StothiB 

aj^nis,  552. 

cenobita,  552. 
StrepsioerciB 

Arttiu,  145. 
StrepBicrateB 

fjectana,  507. 

tmithiana,  506,  544. 
Strepeilae 

interpres,    297,    299, 
300. 
StrepUixis 

>ttrArt«,  310. 

lemgrei,  330. 

plussensis,  330. 
StrombuB 

canceUaius,  418. 

detUatus,  418. 

elegafis,  418. 

fidridus,  4ia 

/««(/<)r7»f«,419. 

gibberulus,  418. 

luhuanus,  418. 

riippellii,  418. 

(ricomiSf  418. 

yerburyi,  418, 436. 
Struthio 

molyhdophanes,  465. 
Stuhlmannia 

variabilis,  173. 
Subulina 

haughioni,  337. 

roepstorfi,  337. 
Sula 

c2/ano^,  293,  294,300. 

leucogaster,  293,    294, 
300. 

mscatrix,    293,    294, 
300. 
Sunetta 

alici(py  422. 

contempta,  422. 


Sunetta 

Ctfi7tt7{^',<423. 

excavala,  422. 

menstrualis,  422,  423. 

aubquadrata,  422. 

vaginalis,  422. 
SybiliB 

glaucopidcUa,  532. 
SycaliB 

aureiventris,  133. 
SylTia 

curruca,  628. 
Symbrentbia 

niphanda,  282. 

Tacbymenis 

nototania,  307. 
TachypUJia 

desectella,  523,  546. 
Talicada 

cAk^oj^,  358. 
Talpa 

tyrrhenaica,  468. 
Tamarrha 

gelidtUa,  528,  546. 

nivoaella,  528. 
Tapas 

araneosus,  425,  435. 

deshayesii,  424. 

gratus,  425. 

tw/Io^a.  424. 
I       Imtiginosus,  424. 

malabaricus,  424. 

obacuraitts,  424, 425. 

quadriradiatus,  425. 

sulcarius,  424. 

virgineus,  424. 
TapinaucheniuB 

sancti'Vincenti,  553. 
TanwlepiB 

fulgurifera,  258. 
TaruciiB 

plinius,  857,  369. 

pulchra,  369. 

telicanus,  369. 
Taxila 

f^Am,  289. 

fasciata,  287. 

/y/fo,  287. 

haguinus.  Tar.  fasciala, 
287. 

orphna,  287. 

^«Mti^a,  287. 

iel^sia,  287. 

^Awts^o,  287. 
Telea 

angidifera,  179. 

poiyphemus,  179. 

promethea,  179 
TeleudriluB 

ragazHi,  173. 
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Tellimya 

tubaouminaia,  442, 445. 
Tellina 

adenenaU,  426. 

anffulaia,  427. 

armata^  426. 

biOaustina,  395,  399. 

dubia,  427. 
/aiMte,435. 

tM«/i,  395, 399. 

radiataf  435. 

rAo7n^&u2es,  427. 

woodii,  425. 

(Angulus)    adenetuis, 
426  436. 

(— )   *w^53^/iVia.   426, 
436. 

(Macoma)  dubia,  427. 

(Metis)  Mieiuft^,  427. 

(Phylloda)    foliacea, 
427. 

(Tellinella)  inflata,42Xi, 

( — )  madagascariensis^ 
426. 

(— )  ««/<?a^ff,  425. 
Tennentia 

philippinensis,  34. 
Teracolus 

ac^»«,  98. 

agoye,  97, 

antevippe,  98. 

antigonet  99. 

Aiira,  98. 

elgonensis,  191,  1&4. 

m«,  97. 

evenina^  97. 

^ama,  98. 

pelasinus,  98. 

interruptust  98. 

phlegetonia,  99. 

regina,  97. 

simplex,  98. 

whfasciatus,  61,  96. 

throne  J  99. 
Teras 

connexana,  499. 

jamaicana,  497. 

restUutanay  499. 

rostrana,  499. 
Teratodes 

depressus,  553. 
Teratoscincus 

acinous,  629. 
Terebra 

decorcUa,  403. 

duplicata,  403. 

lamarckii,  403. 

%a/a,  403. 

tmellata,  403. 

(Impages)  carulcscens, 
403. 


Terias 

brigUta,  94. 

^^/srt,  95. 

desjardinsii,  95. 
floricola,  95. 

reguiaris,  95. 

roe,  94. 
Terinos 

Clarissa,  273. 

robertsia,  273. 

teuthras,  273. 
Testudo 

microtgmpanum,  4,  5. 

tritserrata^  4,  5. 
Tetramorium 

caspitum,  641,  642. 

— ,    var.  meridionale, 
641,650. 
Thais 

cerisyi,  180. 

polgxena,  180. 
Tbaumantis 

diores,  271. 

louisa,  271. 

lueipor,  271. 

noureddin,  271 . 

pseudaliris,  255,  271. 

ramdeo,  271. 
Tbecadactjlus 

rapicauda,  353,  354. 
Theda 

alcestis,  372. 

licinia,  84. 
Thelechoris 

gitt/anensiSf  551. 

rutenbergi,  552. 
Thelotomis 

kirtlandi,  307. 
Tbeoclia,   gen.  nor., 
567. 

radiata,  567,  575. 
Thinocorus 

orbignyanus,  137. 

rumicivorus,  137. 
Thylacinus 

cynocephalus,  141. 
Thjsonotis 

calydonica,  364. 

<?fpA«s,  364,  373. 

chromia,  365,  373. 

hymeftts,  364. 

ATtfera.  364,  372. 

piepersii,  364. 

schofffera,  364. 

sperchius,  365. 
Tinamotis 

penthfuli,  132,  137. 
Tinea 

sp.,  509,  544. 

ochracceUa,  517. 

plumella,  508,  544. 


Tiquadra 

sp.,  518,  545. 

aspera,  518,  545. 

insciiella,  517. 

lentiginosa,  518, 545. 
Tirela 

damaoides,  435. 
Tocous 

erytkrorhynchus,  327. 
Tomoptema 

poroaa,  376. 

— ,  YAT,  japonica,  376. 
Torinia 

perspeetiviuncula,  415. 
Tortrix 

colubrana^  497,  498. 

effoetana,  497,  543. 

ejcustana,  497. 

insignitana,  497»  543. 

lanceolana,  501. 

(CEnectra)      exustana, 
498. 
Tortyra 

aufiferalis,  528,  546. 

spectabilis,  529. 
Totanus 

fiavipes,  137. 

tficanua,  300. 
Trachta 

penangcTisis,  335. 
Tracbydosauriis 

rug<mu,  113. 
Tragelaphus 

angasif  387. 

<foc«te.  388. 

euryceros,  387. 

^aVitf,213,327,387,38a 

scriptus,  388. 

—  <fc^?M^a,  388. 

—  roualeyni^  389. 

—  sylwUicus,  389. 

—  ry/wcM,  388. 
«p<!^4ff,  387.  388. 
sylvaeicus,  388,  389. 

Tragulus 

javanicus,  385. 

XrancAt/,  385. 

77temm»<r,  385. 

nopu,  385. 

stanleyanus,  385. 
Traperiopbora,  gen.  noT., 
529. 

gemmula,      529,    530, 
547,548. 
Triaeris,  gen.  noT,,  561. 

^^enojpu,  561. 
Tricbomycterus 

6ra^»enaM,  235. 

^ttu/t»,  235. 
Tricboptilus 

ccw^/cs,  492.  494. 
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Triohoptilu« 

(Adptilus)  cal\fomicu8, 
41H. 
Triobostibas 

caUigera,  533,  547. 

wpJilebia,  534,  547. 

ovata,  533,  547. 

sordidata,  534,547. 
Trichotaphe 

trigonella,  523,  546. 
Trigonocephalus 

ianceolatuSy  352. 
Tringa 

bairdi,  137. 

maculata,  137. 
Trionyx 

barbara,  7. 

kertrici,  7. 

A«r«m,  H,  7. 

incrassatus,  7. 

planus,  6,  7. 
Trisis 

fauroti,  435. 
Trithemis 

ctesm,  204. 

trivialis,  203. 

verburiif  203. 
Tnton 

chtorottomoy  413. 

cingulatus,  413. 

gaUinago,  413. 

kibioius,  413. 

piUaris,  413. 

ramanii,  413. 

tigrinus,  413. 

trilineatus,  413. 

vetfpacetis,  413. 
Tritonidea 

rufina,  436. 

undosd,  405. 
Trochomorpha 

angulata,  39,  46. 

approphiqttataf  41. 

approximatUf  41. 

btcolor,  42. 

ceroconus,  42. 

conicoidetf,  42. 

javanica,  41. 

kumna,  40. 

nigritella,  314. 

platwrhis,  41. 

— ,  Tar.  appropinqvata, 
41. 

— ,  var.  lessoni,  41. 

— ,  yar.  nammus,  41. 

subnigritella,  314,  315. 

timorenm,  334. 

tropidophora,  42. 
Trochus 

iwdul^fertis,  420. 

virgatuSf  435. 


Trochus 

(Bembix)      abyssorum, 

43^,444. 
(Clanoulus)  oAaroonis, 

420. 
(Euobelus)      airatus, 

420. 
(Infundibulops)      erjf- 

<Ar«i«.  420. 
(—)Jirmu8,  420. 
(MonodoDta)  cuutraUa, 

420. 
(Tectum)      deHtalis, 

420. 
Trogontherium 

cwvieW,  247,  248. 
TugoDia 
ancUtna,  429. 
oompressaf  429. 
nobilia,  429. 
semisulcafa,  429. 
siphonata,  429. 
Tupinambis 

Z'opunctatus,  114. 

elegans,  419. 

granulatusy  419. 

radiatuSf  419. 

(Marmorostoma)  coro- 
na^KX,  419. 
Turdus 

cHguancp,  132, 

merula,  473. 

muticus,  472,  476. 

torquatus,  473. 
Turns 

intermedia,  410. 
Turritella 

columfiaris,  417. 

kookeri,  437. 

imbricafa,  435. 

incolor,  437.  444. 

maculaia,  417. 
Tjphlops 

fiiscm,  352. 

obtusM,  306. 

pUUgcephaltu,  352. 

Uloborus 

pefiiciilatus,  554. 
Umbrella 

indica,  421. 
Unio 

cylindricus,  56. 

ngasmensis,  310. 

perakensijf,  348. 

iriangttfaris,  56. 
Upucerthia 

.7>M"ii,  132,  134. 
Uraniscodon 

p/«ca,  448. 


Uriechis 

capensis,  308. 

lunulata,  308. 
Uropoda 

canestriana,  641. 

coccinea,  646,  653. 

/estiva,  646. 

formicarue,  640,  641. 

larmUosa,  646. 
Urotrichus 

talpoides,  351. 

(Neurotrichus)   gibbsi, 
351. 
Uta 

elegans,  467. 

nigricans,  467. 

Vaginula 

62e<!i(^23. 

hasselti,  23. 

wallacei,  24. 
Vaginulus 

prismatica,  220. 
Vanellus 

resplmdens,  136. 
Vanessa 

antiopa,  180. 

endoxia,  284. 

tV>.  180. 

^eufta,  180. 

peiasgis,  75. 

prorsoides,  285. 

Mrt*c<jp,  180. 
Varanus 

albigularis,  306. 
Venericordia 

antiquata,  429. 

canaiiculaia,  429. 

cumingii,  429. 
Venerupis 

cordieri,  425. 

tr««r,   3H    396,    398. 
425. 

macrophglla,  394,  425. 
Venus 

reticulata,  424. 
Veronicella 

birmanica,  220. 
fioridana,  218. 

^rw,  218. 

marianita,  219. 

moreleti,  219. 

olivacea,  219. 

schiveiga,  218,  219. 

w&ra,  219. 

taunaysi,  218. 
Vertagus 

vertagus,  435. 
Vitrina 

bortieensis,  24. 

nucleata,  331. 
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VitrinopsiB 

douvillei,  332. 
Viyipanw 

capUlatus,  310. 

jeffreysi,  310. 

politm,  310. 

robertnoniy  310. 

sumatrensis,  347. 
Voluta 

scabrioula,  410. 
Volrula 

acuminata,  392,  395. 

angustata,  392.  395. 

cyUndrica,  392. 
YuiselU 

assabensis,  435. 

pulchella,  435. 

gpongiarum,  435. 

tmlsdla,  434. 
Vultur 

monachus,  469,  470. 

Xantbidia 

floricola,  95. 
Xanthotonia 

husiris,  272. 
XenospinguB 

rancolor,  132,  1.3:5. 
Xerua 

eryihr(ypus,  184. 
Xesta 

helangeri,  25. 

*ro^i*,  26. 

cUrina,  25. 

decrespignyi,  25,  26. 

— ,  var.  pallidal  fasri- 
ata,  26. 

— ,  yar.  rubra,  25. 

digfincta,  28. 

(/lufhwsa,  24,  25,  46. 

mindanaensU^  25. 

nobilUy  27. 

ob/iqtiata,  27. 


XeatA 

tranquebarioa,  25. 
Xiphosoma 

hoHidanum,  355,  356, 
447. 

Yoma 

vosmX:*,  258,  285. 
Yponomeuta 

mahalebella,  532. 
Ypaolophus 

indignus,  626,  546. 

iTianeUus,  525,  546. 

paucigtUteUua,  527. 

piperatus,  526,  546. 

rusticus,  525,  546. 
Ypthima 

asterope,  61. 

6era,  62. 

corticaria,  268. 

granulosa,  62. 

marshalli^  267. 

w^/Aora,  267,  289. 

motschUskyi,  2(>7. 

narasiiwha,   257,   208, 
289. 

w^ito,  62. 

njVt^a,  268. 

pandocus,  268. 

phUotnela,  267. 

aa/b-a,  267.  2(W. 

Zamenis 

caud(elineatu8,  fV?3. 
e/e(j(fiUisslmu8f  632. 
<iaA/«-,  632. 
diadema,  633. 
frdtsckenkoi,  6.*53. 
gemoneimSt  632. 
karelinii,  632. 
ladacensis,  632. 
microlfpis,  633. 
JHUcosits,  632. 


Zamenis 

negUctus,  633. 

nummifer,  633. 

ravergieri,  633. 

rhodorhachis,  632. 

ventrimaculaiUB,  632. 
Zarathra 

insidfUa,  538,  548. 
Zemeros 

albipunctafa,  286. 

entesoides,  286. 

JUgi/as,   var.   a^ipunc- 
tola,  286. 
Zenaidura 

macroura,  194. 
Zeritis 

ainanga,  90. 

aranda,  90,  94. 

damarensis,  60,90,91, 
107. 

leromi,  90. 

molomo,  90,  91,  94. 

pier  us,  91. 
Zethera 

diademoides,  255,  259. 
Zeuxidia 

amethystm,  270. 

aurelius,  270. 

tnasoni,    256,     270, 
271. 
Zizera 

yaiAra,  3,57,  .'558. 

/?A<«6e,  358. 

pygnuBa^  3.')8. 
Zonotrichia 

/>i/ert^a,  133. 
Zophoessti 

andersoni,  265. 

*Mm,  257,  264. 

yawia,  257,  264. 
Zygflena 

jilipendid^F,  180. 
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